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Specification 1 

Novel 2-heteroaryl substituted benzimidazole derivative. 

The Field of Technology 

This invention relates to the following, namely, glucokinase activator containing as effective 
ingredient 2-heteroaryl substituted benzimidazole, which is useful in field of medicine. 
Furthermore, it relates to a novel 2-heteroaryl substituted benzimidazole derivative. 

Background technique. 

Glucokinase (GK) (ATP : D-hexose 6-phosphotransferase, EC2.7.L1) is one of the 4 types of 
kinases of mammals (hexokinase IV). The hexokinase is the enzyme of the first step of the 
glycolytic pathway and catalyses the reaction from glucose to glucose-6-phosphate. The 
expression of glucokinase is mainly localised in liver and pancreatic (J cells, and plays an 
important role in the glucose metabolism of the whole body by controlling the rate limiting step 
of the glucose metabolism of these cells. The glucokinases from liver and pancreatic p cells have 
different sequences of the N-terminal 15 amino acids due to difference in splicing, however, 
enzymatic characteristics are the same. In three hexokinases (I, II and III) other than glucokinase, 
the enzyme activity reaches saturation at glucose concentration of 1 mM or less, whereas the Km 
of glucokinase with respect to glucose is 8 mM which is close to the physiological blood sugar 
value. Accordingly, in the form of responding to the blood sugar change from normal blood sugar 
(5 mM) to elevated blood sugar after meals (10-15 mM), facilitation of intracellular glucose 
metabolism takes place via glucokinase. 

A hypothesis has been proposed from about 10 years ago, wherein the glucokinase acts as the 
glucose sensor of liver and pancreatic p cells [cf. for example, Garfinkel et al., Computer 
modeling identifies glucokinase as glucose sensor of pancreatic P-cells, American journal 
Physiology), Vol. 247 (3Pt2), 1984, pp. 527-536]. 

It is becoming clear from the recent results of glucokinase gene manipulation mice that in fact, 
the glucokinase plays an important role in the glucose homeostasis of whole body. The mouse in 
which glucokinase gene has been destroyed dies shortly after birth [cf. for example. Transgenic 
Knockouts reveal a critical requirement for pancreatic P-cell glucokinase in maintaining glucose 
homeostasis, Cell, Vol. 83, 1995, pp. 69-78], on the other hand, in the normal and diabetes 
mellitus mice that overexpressed glucokinase, the blood glucose level becomes low [cf. for 
example. Ferre T, et al. Correction of diabetic alterations by glucokinase, Proceedings of the 
National Academy of Sciences of the U.S.A., Vol. 93, 1996, pp. 7225-7230]. 

As a result of increase in the glucose concentration, although the reactions of the liver and the 
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pancreatic p cell differ, both responds in the direction of lowering the blood sugar. The pancreatic 
P cell starts to secrete more insulin, and the liver takes in sugar and stores as glycogen and at the 
same time, lowers the sugar release. 

In this way, the fluctuation of glucokinase enzyme activity plays an important role in glucose 
homeostasis of mammals through liver and pancreatic p cell. In the cases that develop diabetes 
mellitus in youth, called MODY2 (maturity-onset diabetes of the young), a mutation in 
glucokinase gene is discovered, and the lowered activity of glucokinase becomes the cause of 
blood sugar elevation [cf. for example, Vionnet N. et al., nonsense mutation in the glucokinase 
gene causes early-onset non-insulin-dependent diabetes mellitus, Nature Genetics, Vol. 356, 1992, 
pp. 721-722]. 

On the other hand, the lineage having mutation that increases glucokinase activity is also found, 
and such persons display hypoglycemic symptoms (cf. for example, Glaser B, et al, Familial 
hyperinsulinism caused by an activating glucokinase mutation, New England Journal Medicine, 
Vol. 338, 1998, pp. 226-230]. 

From these, glucokinase also functions as glucose sensor in human and plays an important role in 
glucose homeostasis. On the other hand, blood glucose control using glucokinase sensor system 
is regarded as possible in many type II diabetics. Because the glucokinase activator can be 
expected to have insulin secretion facilitation action of pancreatic p cell and sugar up take 
facilitation and sugar release suppression action by the liver, it is considered as useful as 
therapeutic drug for the type II diabetes mellitus patients. 

Recently, it became clear recently that pancreatic p cell type glucokinase was expressed in rat 
brain, in particular, located in the feeding centre (Ventromedial hypothalamus, VMH). About 
20% of VMH is called glucose responsive neurons, and has been considered from the past to play 
an important role in body weight control. When glucose is administered to rat brain, the food 
consumption falls, whereas, when the glucose metabolism is suppressed by intracerebral 
administration of glucosamine, an glucose analogue, overfeeding is observed. From 
electrophysiological experiments, the glucose responsive neurons are activated in response to 
physiological glucose concentration change (5-20 mM), however, when the glucose metabolism 
is suppressed with glucosamine or the like, activity suppression is observed. As the glucose 
concentration detection system of VHM, a mechanism via glucokinase similar to the insulin 
secretion of pancreatic p cell is assumed. Accordingly, a substance that activates the glucokinase 
of VHM in addition to liver and pancreatic P cell has a potential to correct obesity that becomes a 
problem in may type II diabetic mellitus patients as well as the blood sugar correction effect. 
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From the above description, the compound having glucokinase activation action is useful as 
therapeutic agent and/or preventive agent of diabetes mellitus, or as therapeutic agent and/or 
preventive agent of chronic complication of diabetes mellitus such as retinopathy, nephropathy, 
neurosis, ischemic cardiac disease, arteriosclerosis or the like, and moreover as therapeutic agent 
and/or preventive agent of obesity. 

As far as benzimidazole derivative is concerned, for example, compounds represented by 
following formula 



have been described (cf. for example Kokai 2000-026430). 

Although the compound described by the aforesaid formula has a substituent at the 2 position of 
benzimidazole skeleton, the substituent thereof is 4-chlorophenyl and it is different from the A 
ring in accordance with this invention. 

Moreover, the application of the said compound relates to interleukin production suppression, and 
there is no description that the said compound is useful for the therapy and/or prevention of 
diabetes mellitus, nor, there is a description suggesting this. 

Moreover, as far as benzimidazole derivative is concerned, for example, compounds represented 
by following formula 



are described (cf, for example, W 02004-017963). 

The compound described by the aforesaid formula contains only one substituent on benzene ring 
of the benzimidazole skeleton, moreover although it has a substituent in 2 position of the 
benzimidazole skeleton, the substituent thereof is 5-chlorothienyl, and it is different from the A 
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ring in accordance with this invention. 

Moreover, the application of the said compound relates to Factor Xa and Factor Vila inhibitors, 
and there is no description that the said compound is useful for the therapy and/or prevention of 
diabetes mellitus, nor, there is a description suggesting this. 

Disclosure of the invention . 

Problems to be overcome by this Invention. 

The object of this invention is to put forward novel 2-heteroaryl substituted imidazole derivative 
and glucokinase activator using this and in particular to put forward a therapeutic agent and/or 
preventive agent of diabetes mellitus and obesity. 

These inventors carried out assiduous investigation in order to develop a novel diabetes mellitus 
drug which has drug efficacy exceeding the preexisting diabetes mellitus drug due to different 
action from aforesaid preexisting drugs, and a novel diabetes mellitus drug having new efficacy, 
as a result, the novel 2-heteroaryl substituted benzimidazole derivative has glucokinase activation 
action. This invention was completed based on this discovery. 

Namely, this invention relates to the following: 

(1) A compound represented by Formula (1-0), or pharmacologically acceptable salts thereof 




(1-0) 

(wherein, X denotes a carbon atom or nitrogen atom, 

X], X2, X3 and X4 each independently denote carbon atom or nitrogen atom, 

A ring denotes a 5-6 membered nitrogen containing heteroaromatic ring represented by formula 

(ID 

Ring A 
d) 

which may containing 1-3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen 
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atom in the ring (excluding the nitrogen atom represented by N* in formula II), or a bicyclic ring 
in which the said nitrogen containing heteroaromatic ring and phenyl or pyridyl are condensed, 
R 1 denotes aryl or a 4-10 membered monocyclic or bicyclic heterorings containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said R 1 
may be each independently substituted with lto 3 R 4 , moreover, when the said heteroring is an 
aliphatic heteroring, it may contain 1 or 2 double bonds), 

R 2 each independently denote hydroxy, formyl, -CH3-aF a , -OCH^eFa, amino, CN, halogen, Ci-6 
akyl or (CH 2 ) M OH, 

R 3 denotes -d_ 6 aikyl, -(CH 2 )i-6-OH, -C(0)-OC M alkyl, -(CH 2 ),. 6 -OCi_ 6 alkyl, -(CH 2 )i.6-NH 2 , 
cyano, -C(0)-Ci-6 alkyl, halogen, -C 2 ^alkenyl, -OCi. 6 alkyl, -COOH, -OH or oxo, 
R 4 each independently, 

-Ci-6 alkyl (the said alkyl may be substituted with the same or different 1 to 3 hydroxy, halogen, 
-OC(0)-Ci- 6 alkyl (the said alkyl may be substituted with 1 to 3 halogen), or -OCi_6 alkyl) 

- C3-7 cycloalkyl, 

- C 2 ^ alkenyl, 
-C(0)-N(R 51 )R 52 , 
-S(0) 2 -N(R 5l )R 52 , 

-O-C1.6 alkyl (the said Ci* alkyl may be substituted with halogen or N(R 51 )R 52 ), 
-SfOVrC^ alkyl, 

-C(O)- Cm alkyl (the said Ci^ alkyl may be substituted with halogen, amino, CN, hydroxy, -O- 
C M alkyl, -CH 3 ^F a , -OC(0)-C,_ 6 alkyl, -N (C^ alky 1)C( 0)0-0^ alkyl, -NH-C(0)0-C,. 6 alkyl, 
phenyl, -N(R 5, )R 52 -NH-C(0)-Ci. 6 alkyl, -N (C,^ alkyl)-C(0)-C,^ alkyl or -NH-S(O) 0 . 2 -C^ 
alkyl), 

-C(S)-C 3 . 7 cycloalkyl, 
-C(S)-C,_6 alkyl, 
-C(0)-0-C w alkyl, 
-(CH 2 )(M-N(R 53 )-C(0)-R 54 , 
-N(R 53 )-C(0)-0-R 54 , 

-C(0)-aryl (the said aryl may be substituted with halogen), 
-C(0)-heteroaromatic ring, 
-C(0)-aliphatic hetero ring, 

hetero ring (the said hetero ring may be substituted with -Ci^ alkyl (the said -Ci^ alkyl may be 
substituted with halogen or -O-C1-6 alkyl), 

phenyl (the said phenyl may be substituted with halogen, -C1-6 alkyl, -O-C^ alkyl), 
halogen, CN, formyl, COOH, amino, oxo, hydroxy, hydroxy amidino or nitro, 
R 51 and R 52 each independently denote hydrogen atom, -Ci_ 6 alkyl, 
or 4-7 membered hetero ring formed by linking nitrogen atom, R 51 and R 52 together, 
R 53 denotes a hydrogen atom or -C^ alkyl, 
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R 54 denotes -Ci_6 alkyl or, 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 
R 54 , and -N-C(O)- together or 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 

R 54 , and -N-C(0)-0- together (the said aliphatic hetero ring may be substituted with oxo, and 

moreover, the said aliphatic hetero ring may contain 1 or 2 double bonds in the ring), 

X 5 denotes -0-, -S-, -S(O)-, -S(0) 2 -, single bond or -O-C^ -alkyl", 

a denotes, each independently, an integer of 1, 2 or 3, 

q denotes an integer of 0-2, 

m denotes an integer of 0-2] 

(wherein the following cases were excluded: 

the case wherein one of X 5 is -0-, -S-, -S(O)- or -S(0) 2 - 5 and the other X 5 is single bond, and also 
R 1 is aryl or nitrogen-containing aromatic heteroring containing 1-4 heteroatoms selected from 
nitrogen atom, sulfur atom and oxygen atom (the said aryl may be substituted with 1-3 R 4 ), 
the case wherein both X 5 are single bonds, or 
the case wherein both R 1 are aliphatic heteroring). 

Moreover, this invention also relates to the following: 

(2) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein in formula (1-0), Xi to X4 are all carbon atoms, or 

(3) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein in formula (1-0), X 5 is -O-, -S-, -S(O)-, -S(0) 2 - or single bond. 

Moreover, this invention also relates to the following: 

(4) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein the compound represented by formula (1-0) is the formula (1-1) 




[in the formula, R u denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), and also 

X51 denotes -0-, -S-, -S(O)- or -S(0) 2 -, and the other symbols are the same as above]. 
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Moreover, this invention also relates to the following: 

(5) a compound in accordance with aforesaid (4) or pharmacologically acceptable salts thereof, 
wherein in formula (1-1), both R 11 are phenyl which may be substituted with 1-3 R 4 , or 

(6) a compound in accordance with aforesaid (4) or pharmacologically acceptable salts thereof, 
wherein in formula (1-1), both R 11 are 5 or 6-membered nitrogen-containing heteroaromatic ring 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ), or 

(7) a compound in accordance with aforesaid (4) or pharmacologically acceptable salts thereof, 
wherein in formula (1-1), one of the R u is phenyl which may be substituted with 1-3 R 4 and also 
the other R u is 5 or 6-membered nitrogen-containing heteroaromatic ring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ). 

Furthermore, this invention also relates to the following: 

(8) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein the compound represented by formula (1-0) is the formula (1-2) 



[in the formula, R n denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), 

R 12 denotes 4 to 7-membered nitrogen-containing heteroring having as hetero atom constituting 
the hetero ring at least one nitrogen atom and also as other hetero atom, 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom (the said R 12 may be substituted with 1-3 R 4 , 
and moreover, when the said hetero ring is an aliphatic hetero ring, it may contain 1 or 2 double 
bonds), 

X 5 i is -0-, -S-, -S(0> or -S(0) 2 -, 

X 52 is -0-, -S-, -S(O)-, -S(0)2- or single bond, and the other symbols are the same as above]. 
Moreover, this invention also relates to the following: 

(9) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero 
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ring having as hetero atom constituting the hetero ring at least one nitrogen atom and also as 
other hetero atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom 
(the said nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 ) and also X 52 is 
a single bond, or 

R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having as hetero atom 
constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover containing 
1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero ring may be 
substituted with 1-3 of aforesaid R 4 ) and also X52 is -0-, -S-, -S(O)- or -S(0) 2 -, 

(10) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero 
ring having as hetero atom constituting the hetero ring at least one nitrogen atom and also as 
other hetero atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom 
(the said nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 ) and also X 52 is 
a single bond, or 

(11) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having 
as hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero 
atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover 
containing 1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero 
ring may be substituted with 1-3 of aforesaid R 4 ) and also X 52 is -0-, -S-, -S(O)- or -S(0) 2 -, 

(12) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having 
as hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero 
atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover 
containing 1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero 
ring may be substituted with 1-3 of aforesaid R 4 ) and also X 52 is -0-. 

Moreover, this invention also relates to the following: 

(13) a compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-1 1) 




R 11 



(Ml) 



(each symbol is the same as above), 
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(14) a compound in accordance with aforesaid (13) or pharmacologically acceptable salts thereof, 
wherein in formula (1-12), both X 51 are -0-, 

(15) ) a compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-12) 




(1-12) 

(each symbol is the same as above), 

(16) a compound in accordance with aforesaid (15) or pharmacologically acceptable salts thereof, 
wherein in formula (1-12), both X 5 j are -0-. 

Moreover, this invention also relates to the following: 

(17) a compound in accordance with aforesaid (10) or pharmacologically acceptable salts thereof, 
wherein R 12 in formula (1-2) is formula (III-l) 




( HM) 

or formula (III-2) 




(HI-2) 

[wherein, n denotes an integer of 1-3, and R 41 denotes the group same as the aforesaid R 4 ). 
Moreover, this invention also relates to the following: 

(18) a compound in accordance with any one of aforesaid (1) to (17) or pharmacologically 
acceptable salts thereof, wherein the A ring is thiazolyl, imidazolyl, isothiazolyl, thiadiazolyl, 
oxadiazolyl, triazoiyl, oxazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrazolyl or 
pyrimidinyl which may be substituted with 1-3 of aforesaid R 4 . 



Moreover, this invention also relates to the following: 

(19) a compound or pharmacologically acceptable salts thereof, wherein the compound 
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represented by formula (1-0) is 

5-(4-methanesulphonyl-phenoxy)-2-pyrazin-2-yl-6-(2-carbam 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-benzimid^ 
zole, 

5-(2-carbamoyl-phenoxy)-2-pyrazm-2-yl-6-(6-^ 
zole, 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl^^ 

5-(2-difluoromethoxy-pyridm-3-yloxy)-6-(6-me 

1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methane 
1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-m^ 
-pyrazol-3 -yl)- 1 H-benzimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-etbanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole, 
5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesu^^^ 

5-(2-fluoro-phenoxy)-2-(lH-pyrazolO-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazo 
le, 

5-(2,3-difluoro-phenoxy)-2-(l -methyl-1 H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-l H 
-benzimidazole, 

5 -(2,4-difluoro-phenoxy)-2-pyrazin-2-y l-6-(6-ethanesulfonyl-pyridin-3 -y loxy)- 1 H-benzimidazole 

9 

5-(2,5-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-eto^ 

5-(2,6-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesuifonyl-pyridin-3-yloxy)-lH-benzimidazole 
> 

5-(2,6-diflnoro-phenoxy)-2-(l-methyl-lH-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridm^ 
-benzimidazole, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfon 
le, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzimidazo 
le, 

5-(2-chloropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-lH-be 
le, 

5-(2-cMoropyridin-3-yloxy)-6-(6-ethanesulfonylpyri^ 
le, 

5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-2-yl-lH-benzimidazol 
e, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-eth 
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benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6- 
benzimidazole, 

5-(2-difluoromethoxy-pyridm-3-yloxy)-6-(4-eto 
dazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyrazin-2-yl-lH-benzim 
idazole, 

5-(2,6-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-me& 
zole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-etfaanesulfonyl-pyridin-3-yloxy)-lH-benzimidazol 
e, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimid 
azole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzi 
midazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulfonyl-phenoxy)-lH-benzimidaz 
ole, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimid 
azole, 

5-(2-fluoro-6-(tetrazoI-5-yl)-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-^ 
enzimidazole, 

5-(2-difluoromethoxypyridin-3-yloxy)-6-(3-chloro-4-m^ 
lH-benzimidazole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6~(4-methanesulphonyl-phenoxy)-lH-benzimidazole, 

4-(2 } 6-difluorO'phenoxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzim 

zole, 

4-(2,6-difluoro-phenoxy)-6-(6-methanesulpto 
zole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzimidazo 
» 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyri^ 

4-(l-methyl-2 -oxo-1,2 -dihydro-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-l 
H-b enzimidazole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl^ 
dazole, 

4-(2-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yl^^ 
4-(2,3-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyri^^ 
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4-(2,5-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin^ 
» 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-eto^ 
azole, 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulphonyli>^ 
midazole, 

4- (2-cyano-6-fluoro-phenoxy)-6-(6-methanesulphonyl-pyridinO-yloxy)-2-pyrazin-2-yl-lH-benzi 
midazole, 

M2-(6<5-bromo-pyridin-2-yloxy)-2-pyridin-2^ 
ne, 

l-(2-(6^6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin-2-yU3H-benzimidazo 

1- yl)-ethanone, 

H2-(6-(4-hydroxymethyl-phenoxy)-2-pyridin-2-yl^^ 
one, 

1 -(2-(644-methanesulphonyl-phenoxy]-2-pyridin-2^^ 1 -yl)-et 

hanone, 

2- (6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-be 
amide, 

2-hydroxy- 1 -(2-(6-(4-methanesulphony 1- 1 -phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrro 
lidin-1 -yl)-ethanone, 

1- (2-(6<6-ethanesulfonyl-pyridin-3-yloxy)-2-pyr^^ 
)-ethanone, 

M2-(6<4-methanesulphonyl-phenoxy)-2-pyrazin-2-ylO^ 
hanone, 

2- fluoro-l-(2-(6-(4-methanesulphonyl-pte^ 
n-l-yl)-ethanone, 

5- (6«(l-acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yloxy)-pyridm 
l-(2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yW^ 
methylamino-ethanone, 

H2-(6-(4-methanesulphonyl-phenoxy)-2-(lH^ 
yl)-ethanone, 

l-(4-fluoro-2-(6-(4-methanesulphonyl-phenoxy 
n-l-yl)-ethanone, 

N-(5-(6-[ 1 -acetyl-pyrrolidin-2-yl]-2-pyridin-2-yl- 1 H-benzimidazol-5-yloxy)-pyridin-2-yl)-aceta 
mide, 

l-(2-(2-(5-bromo-pyridin-2-yl)-6-(4-meth^^ 
din-l-yl)-ethanone, 

©Rising Sun Communications Ltd http://www.risingsun.co.uk 



WO05-063738 



13 



Caution : Translation Standard is 
Post-Edited Machine Translation 



N-(2-(2-[6-(4-methanesulphonyl-phenoxy]-2-pyridin-2-yl-3H^ 
)-2-oxo-ethyl)-acetamide, 

6-(l -acetylpyrrolidin-2-yl)-5-(4-(methoxymethyl) phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole • 
mono trifluoroacetate, 

1 -(4-((6-(l-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) 
pyridine-2( 1 H)-one, 

6-(l -acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl-l H-benzimidazole, 

(2-(2-(5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin- 1 -yl)-2-oxoethyl) methylamine, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-[[l,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yI- 1 H-benzimidazole, 

6- ( 1 -acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-5-methylpyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

6- (l-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(6-(methoxymethylpyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanol, 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl) phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidine- 1 -carboxamide, 

5 , -((6-(l-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) 
oxy)-2H- 1 ,2-bipyridin-2-one, 

3- (4-((6-(l-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) 
phenyl)-l,3-oxazolidin-2-one, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-methyIpyridin-3-yl) oxy)-2-pyridin-2-yl-l H-benzimidazole, 
6-(l -acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-yl pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetyl-3-fluoropyrrolidin-2-yl)-5-((2'-fluorobiphenyl-4-yl) 
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oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

3-(4-((6-(l -acetylpyrrolidin-2-y l)-2-pyrazin-2-yl- 1 H-benzimidazol-5-yl) oxy) 
phenyl)- l,3-oxazolidin-2 -one, 

6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-yl pyridin-3-yl) 
oxy)- 1 H-benzimidazole, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(4-((6-(l-acetyl pyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) ethanone, 

6-(l-acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[l,2,4]-oxadiazol-3-yl) 

phenoxy)-2-pyrazin-2-yl-lH-benzimidazole, 

6-(l-acetyl-5-methylpyrrolidin-2-yl)-5^ 

midazole, 

N-methy l-2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl- 1 H-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanamine, 

6-(l-acetyl-5-methylpynrolidin-2-yl)-5-((6-(methoxymethyl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-et 
hanone, 

1- (l-(6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin- 

2- yl)-ethanone, 

l-(l-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2 
)-ethanone, or 

l-(l-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-4-fluoro-pyrro 
lidin-2-yl)-ethanone. 

Moreover, this invention also relates to the following: 

(20) a medicinal composition comprising the following (l)-(3) to be used for therapy, prevention 
and/or delay of onset of type II diabetes mellitus; 

(1) a compound in accordance with any one of the said (1) to (19), 

(2) a compound of 1 or 2 or more, selected from the group comprising following (a)-(h), 

(a) other glucokinase activator, 

(b) bis-guanide, 

(c) PPAR agonist, 

(d) insulin, 

(e) somatostatin, 

(f) a-glucosidase inhibitor, 

(g) insulin, and 

(h) DPF-IV (dipeptidyl peptidase IV) inhibitor 



©Rising Sun Communications Ltd. 



http;//www. risingsun.co. uk 



WO05-063738 



15 



Caution : Translation Standard is 
Post-Edited Machine Translation 



(3) a pharmacologically acceptable carrier, 

(21) a glucokinase activator containing as effective ingredient a compound in accordance with 
any one of the said (1) to (19) or pharmacologically acceptable salts thereof, 

(22) a therapeutic and/or preventive agent of diabetes mellitus containing as effective ingredient a 
compound in accordance with any one of the said (1) to (20) or pharmacologically acceptable 
salts thereof, or 

(23) a therapeutic and/or preventive agent of obesity containing as effective ingredient a 
compound in accordance with any one of the said (1) to (20) or pharmacologically acceptable 
salts thereof. 

Ideal form for Carrying Out the Invention 

Below the meanings of the terms used in this specification are explained, and the compounds in 
accordance with this invention are described in further detail. 

In this specification, as following group, the species listed below can be nominated unless 
specified in particular. 

As "aryl", hydrocarbon aromatic ring of carbon number 6-14 is meant preferably, and for 
example phenyl, naphthyl, biphenyl, anthryl and the like are proposed, among these, phenyl, 
naphthyl or biphenyl are preferred, and phenyl is more preferred. 

As "Ci^ alkyl", Ci^ alkyl containing straight chain or divergence is denoted, and for example 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyl, 
isopentyl, 1,1-dimethylpropyl, 1 -methyl butyl, 2-methylbutyl, 1,2-dimethylpropyl, hexyl, 
isohexyl, 1 -methyl pentyl, 2-methyl pentyl, 3-methyl pentyl, 1 , 1 -dimethy lbutyl, 
1,2-dimethylbutyl, 2,2-dimethyl butyl, 1,3-dimethyl butyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 
1 -ethyl butyl, 2-ethyl butyl, 1,2,2-trimethylpropyl, l-ethyl-2-methylpropyl and the like may be 
proposed. 

As "C2-6 alkenyl", C2-6 alkenyl having a straight or branched chain is denoted, and for example, 
allyl, 2-propenyl, 1-butenyl, 2-butenyl, 2-methyl-2-butenyl, 1-pentenyl and the like may be 
proposed. 

As "C3-7 cycloalkyl", for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl 
and the like may be proposed. 

As "halogen", fluorine, chlorine, bromine or iodine is denoted. 
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As M -(CH 2 )i^-OH", hydroxymethylene, hydroxy ethylene and the like may be proposed. 

As M -0-Ci_6 alkyl", for example, methoxy, ethoxy, propoxy or tert butoxy and the like may be 
proposed. 

As "-(CH 2 )i-6-OCi.6 alkyl", methoxymethyl, methoxyethyl, propyloxy methyl, isopropyl 
oxymethyl and the like may be proposed. 

As, "-C(0)-i-6 alkyl", acetyl, ethyl carbonyl, isopropyl carbonyl, propyl carbonyl and the like may 
be proposed. 

As "-C(0)OCi_* alkyl", for example, methoxycarbonyl, ethoxycarbonyl or tert butoxycarbonyl 
and the like may be proposed. 

As "-(CH 2 )i-6-NH2 l \ aminomethyl, aminoethyl, aminopropyl and the like may be proposed. 

As "-NH-Cm alkyl", for example, methylamino, ethylamino, propylamino or 2-methyl 
butyl-amino and the like may be proposed. 

As "-N-di-(Ci. 6 alkyl)", it is meant a group in which the same or different aforesaid definition of 
"Ci.6 alkyl" and N are linked, and for example dimethylamino, ethyl propylamino, 2-methyl 
butyl- 1 -methylamino and the like may be proposed. Moreover, the same or different C M alkyl in 
the "-N-di-(Ci_6 alkyl)" may form a ring together with nitrogen atom, and for example piperidine, 
pyrrolidine and the like are nominated as embodiment of the said ring. 

"-CH 3 ^F a " means a group in which the 1-3 hydrogen atoms in methyl are substituted by fluorine 
atom, and for example, trifluoromethyl, difluoromethyl or fluoromethyl and the like may be 
proposed. 

"-OCH 3 . a Fa" denotes a group in which oxygen atom is combined with "-CH 3 .aFa" of the said 
definition, and for example trifluoromethoxy, difluoromethoxy or fluoromethoxy and the like 
may be proposed. 

The a denotes an integer of 1-3. 

In order to disclose further using examples of compounds in accordance with this invention, 
various notations used in formula (1-0), (1-1), (1-2), (Ml) or (1-12) will be explained with 
examples. 
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The compound represented by formula (1-0) in accordance with this invention will be explained. 




X 5 denotes -0-, -S-, -S(O)-, -S(0) 2 -, single bond or -O-d^-alkyl. 

R 1 denotes aryl or a 4-10 membered monocyclic or bicyclic nitrogen-containing heterorings 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the 
ring. 

As "aryl 1 ' of the R 1 , the same aryl as the aforesaid definition may be proposed, and phenyl, 
naphthyl or biphenyl are preferred, and phenyl is more preferred. 

As "4-7 membered monocyclic or 9 or 10 membered condensed heteroring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring" of the R 1 , it is 
meant a monocycle of 4- 7- membered ring as the ring or 9- or 10-memebred bicyclic ring of 
aliphatic hetero ring or aromatic hetero ring wherein 1 to 4 of the ring constituting atoms are 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and the other atoms of 
the hetero ring constituting ring are carbon atoms. 

When nitrogen atom is contained in the said hetero ring, said nitrogen atom may form N-oxide. 

When 2 or 3 heteroatoms are present in the said hetero ring, these may be the same or different. 

When the said hetero ring is aliphatic hetero ring, moreover, the methylene in the said hetero ring 
may be replaced with nitrogen atom, sulfur atom or oxygen atom, furthermore, the said sulfur 
atom mat be oxidized to form sulphenyl or sulfonyl. 

As said hetero ring, for example, azetidinyl, thiazolidinyl, pyrrolidinyl, pyrroiinyl, 2-pyrrolidonyl, 
azepanyl, 2,5-dioxo pyrrolidinyl, 2-benzoxolinonyl, 1,1-dioxo tetrahydrothienyl, 2,4-dioxo 
imidazolidinyl, 2-oxo-[l,3,4]-(4-triazolinyl), 2-oxazolidinonyl, 5,6-dihydrouracilyl, 
1,3-benzodioxolyl, [l,2,4]-oxadiazolinyl, 2-azabicyclo [2.2.1] heptyl, 4-thiazolidonyl, 
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morpholinino, 2-oxo tetrahydrofuranyl, tetrahydrofuranyl, 2,3-dihydrobenzofuranyl, benzothienyl, 
isoxazolyl, tetrahydropyranyl, piperidyl, l-oxo-l,3-dihydroiso indolyl, piperazinyl, 
thiomorpholino, 1,1-dioxo thiomorpholino, tetrahydropyranyl, 1,3-dioxolanyl, homopiperazinyl, 
thienyl, isoxazolyl, imidazolyl, pyrrolyl, thiazolyl, thiadiazolyl, isothiazolyl, [l,2,4]-triazolyl, 
[l,2,3]-triazolyl, pyranyl, indolyl, pyrimidinyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, 
4-pyridonyl, quinolyl or iso quinolinyl may be proposed. 

Among these, as 4-7 membered monocyclic hetero ring, for example, azetidinyl, isoxazolyl, 
pyrrolidinyl, 2-pyrrolidonyl, 2,5-dioxo pyrrolidonyl, morpholino, tetrahydrofuranyl, azepanyl, 
piperidyl, piperazinyl, thiomorpholino, tetrahydropyranyl, imidazolyl, triazolyl, oxadiazolyl, 
tetrazolyl, pyrazolyl, indolyl, thiazolyl, thiadiazolyl, pyrazinyl, pyridazinyl, pyridyl and the like 
may be proposed. 

Among these, as 4-7 membered monocyclic aliphatic hetero ring, for example, azetidinyl, 
pyrrolidinyl, piperidyl, piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, 
homopiperazinyl, imidazolidinyl, pyrazolidinyl and the like may be proposed. 

Among these, as 5 or 6 membered monocyclic heteroaromatic ring, for example, pyrrolyl, furyl, 
thienyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, 
thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and the like may be proposed. 

Among these, 9 or 10 membered condensed hetero ring, for example benzofuranyl, 
benzimidazolyl, benzothiophenyl, benzothiazolyl, benzo isothiazolyl, benzoxazolyl, benzo 
isoxazolyl, pyrido imidazolyl, quinolyl, isoquinolyl, quinoxalinyl, quinazolinyl, phthalidinyl, 
cinnolinyl, indolyl, indazolyl, purinyl, indolizinyl, isoindolyl, pteridinyl, naphthyridinyl and the 
like are proposed. 

As the said hetero ring, 4-7 membered monocyclic aliphatic hetero ring in which the at least one 
of the said hetero ring constituting atom is nitrogen atom or 5 or 6 membered heteroaromatic ring 
is preferred. 

R 1 may be substituted with 1-3 R 4 . 
Wherein, R 4 each independently denotes 

-Ci.6 alkyl (the said alkyl may be substituted with the same or different 1 to 3 hydroxy, halogen, 
-OC(0)-Ci_6 alkyl (the said alkyl may be substituted with 1 to 3 halogen), or -OCi. 6 alkyl) 

- C3.8 cycloalkyl, 

- C2-6 alkenyl, 
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-C(0)-N(R 5, )R 52 , 
-S(0) 2 -N(R 5, )R 52 , 

-O-Ci-6 alkyl (the said d-* alkyl may be substituted with halogen or N(R 5, )R 52 ), 
-S(0)o- 2 -C,. 6 alkyl, 

-C(O)- Ci.6 alkyl (the said alkyl may be substituted with halogen, amino, CN, hydroxy, -O- 
C,^ alkyl, -CH 3 . a F a , -OC(0)-C,. 6 alkyl, -N (C,. 6 alkyl)C(0)0-C,^ alkyl, -NH-C(0)0-C } . 6 alkyl, 
phenyl, -N(R 51 )R 52 -NH-C(0)-Ci_ 6 alkyl, -N (G* alkyl)-C(0)-G-6 alkyl or -NH-S(O) 0 -2-G-6 
alkyl), 

-C(S)-C 3 . 7 cycloalkyl, 
-C(S)-C,. 6 alkyl, 
-C(0)-0-G-6 alkyl, 
-(CH 2 ) 0 ^-N(R 53 )-C(O).R 54 , 
-N(R 53 )-C(0)-0-R 54 , 

-C(0)-aryl (the said aryl may be substituted with halogen), 
-C(0)-heteroaromatic ring, 
-C(0)-aliphatic hetero ring, 

hetero ring (the said hetero ring may be substituted with -G-6 alkyl (the said -G-6 alkyl may be 
substituted with halogen or -O-G-6 alkyl), 

phenyl (the said phenyl may be substituted with halogen, -G-6 alkyl, -O-G-6 alkyl), 
halogen, CN, formyl, COOH, amino, oxo, hydroxy, hydroxy amidino or nitro. 

As "halogen" of R 4 denotes the same group as in the aforesaid definition. 

As "-G-6 alkyl" of R 4 denotes an alkyl of carbon number 1-6 having straight chain or branching, 
and for example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isoamyl, .neopentyl, isopentyl, 1,1-dimethylpropyl, 1-methylbutyl, 2-methylbutyl, 
1,2-dimethylpropyl, hexyl, isohexyl, 1 -methyl pentyl, 2-methyl pentyl, 3-metbyl pentyl, 
1,1-dimethylbutyl, 1 ,2-dimethylbutyl, 2,2-dimethyl butyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 
. 3, 3 -dimethyl butyl, 1 -ethyl butyl, 2-ethyl butyl, 1,2,2-trimethylpropyl, l-ethyl-2-methylpropyl 
and the like may be proposed. 

The said "-G-6 alkyl" may be substituted with 1-3 hydroxy, halogen, -OC(0)-G-6 alkyl (the said 
alkyl may be substituted with 1-3 halogen ) or -O-Ci-6 alkyl. 

When the said M G-« alkyl" contains 2 or 3 of the aforesaid substituent, these may be the same or 
different. 

As halogen of said substituent, the same group as in the aforesaid definition may be proposed. 



©Rising Sun Communications Ltd. 



http://www. rising sun. co. uk 



WOOS-063738 



20 



Caution : Translation Standard is 
Post-Edited Machine Translation 



As -OC(0)-Ci_ 6 alkyl of said substituent, for example, methylcarbonyloxy, ethylcarbonyloxy, 
isopropylcarbonyloxy and the like may be proposed. 

The -OC(0)-Ci. 6 alkyl of said substituent mat be substituted with 1-3 halogen atoms of the 
aforesaid definition. 

As -O-C^ alkyl of said substituent, for example, methoxy, ethoxy, propoxy, isopropoxy and the 
like may be proposed. 

The "-S(0)o-2-Ci-6 alkyl" denoted by R 4 means a group in which the alkyl of the said 
definition is combined with -S(O) 0 -2-, and for example -S-ethyl, -S-methyl, -S-isopropyl, 
-S-propyl, -S(0) 2 -methyl, -S(0) 2 -ethyl and the like may be proposed. 

The Ci-6 alkyl in said "-S(O) 0 -2-Ci_ 6 alkyl" may be substituted with hydroxy. 

As "-C3-8 cycloalkyl" of R 4 , the same groups as in the aforesaid definition may be proposed. 

As "-C2-6 alkenyl" of R 4 , the same groups as in the aforesaid definition may be proposed. 

The "C(0)N(R 51 )R 52n of R 4 , means a substituted or unsubstituted carbamoyl group, or a group in 
which carbonyl and 4-7 membered aliphatic hetero ring formed by linking N, R 51 and R 52 
together. 

Among the "C(0)N(R 51 )R 52 " of R 4 , as the substituted carbamoyl which is substituted or 
unsubstituted, for example, carbamoyl, methyl carbamoyl, ethyl carbamoyl, isopropyl carbamoyl, 
propyl carbamoyl, ethyl methyl carbamoyl, dimethyl carbamoyl, isopropyl methyl carbamoyl, 
diisopropyl carbamoyl, diethyl carbamoyl and the like may be proposed. 

Among the "C(0)N(R 51 )R 52 " of R 4 , as the 4-7 membered aliphatic group, for example, azetidinyl, 
pyrrolidinyl, piperidino, piperazinyl, morpholino and the like may be proposed. Accordingly, as 
C(0)N(R 51 )R 52 , azetidine-1 -carbonyl, pyrrolidine- 1 -carbonyl, piperidine-1 -carbonyl, 
piperazine-1 -carbonyl, morpholine-1 -carbonyl and the like may be proposed. 

As "-C(0)-0-Ci_6 alkyl" of R 4 , the same group as in "-C(0)-0-C^ alkyl" of the said definition 
may be proposed. 

As "-O-Ci.6 alkyl" of R 4 , the same group as in "-O-C^ alkyl" of the said definition may be 
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proposed. 

The said -O-C1.6 alkyl may be substituted with halogen or N(R 51 )R 52 . 

As M -C(0)-Ci.6 alkyl" of R 4 , the same group as in M -C(0)-Ci.6 alkyl" of the said definition may be 
proposed. 

The said "-C(0)-Ci^ alkyl" may be substituted with halogen, amino, -CH 3 -eF a , CN, hydroxy, 
-O-C-6 alkyl, -0-C(0)-d, 6 alkyl, -N-(C M alkyl)-C(0)0-C,. 6 alkyl, -NH-C(0)0-C^ alkyl, 
phenyl, -N(R 5, )R 52 -NH-C(0)-C^ alkyl, -N-(Ci. 6 alkyl)-C(0)-C,. 6 alkyl or -NH-S(0)o- 2 -C,. 6 
alkyl. 

As "halogen" of the said substituent, the same group as in halogen of the said definition may be 
proposed. 

As M -CH3-aF a " of the said substituent, the same group as in "-CH3_aF a " of the said definition may 
be proposed. 

As "-O-Ci-6 alkyl" of the said substituent, the same group as in "-0-Ci. 6 alkyl" of the said 
definition may be proposed. 

As "-0-C(0)-C|. 6 alkyl" of the said substituent, the same group as in the said "-0-C(0)-C|.6 
alkyl" may be proposed. 

The "-N-(Ci-6 alkyl)«C(0)0-Ci_6 alkyl" of the said substituent means a group in which the said 
-C(0)0-C,.i> alkyl is combined with -N-(Ci^ alkyl)-, and for example -N(Me)-C(0)0-tert-butyl 
and the like may be proposed. 

The "-NH-C(0)0-Ci. 6 alkyl" of the said substituent means a group in which the said -C(0)0-Ci-6 
alkyl is combined with -NH-, and for example, -NH-C(0)0-methyl, -NH-C(0)0-ethyl, 
-NH-C(0)0-isopropyl-NH-C(0)-propyl and the like may be proposed. 

As "-N(R 51 )R 52 " of the said substituent, the same group as in the said "-N(R 51 )R 52 "may be 
proposed. 

The "-NH-C(0)-Ci_6 alkyl" of said substituent means a group in which -NH-C(O)- and the 
aforesaid -Ci-6 alkyl are combined, and for example, -NH-C(0)-methyl, -NH-C(0)-ethyl, 
-NH-C(0)-isopropyl, -NH-C(0)-propyl and the like may be proposed. 
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The M -N-(Ci_6 alkyl)-C(0)-Ci_6 alkyl" of said substituent means a group in which alkyl of the 
said definition is combined with -N-(C,. 6 alkyl-C(O)-, and for example, -N(methyl)-C(0)-methyl, 
-N(methyl)-C(0)-ethyl, -N(ethyl)-C(0)-isopropyl, -N(methyl)-C(0)-isopropyl, 

-N(isopropyl)-C(0)-methyl and the like may be proposed. 

The NH-S(0)o-2-Ci.6 alkyl of said substituent denotes a group in which the said -S(O) 0 -2-Ci^ alkyl 
is combined with -NH-, and for example -NH-S(0) 2 -methyl, -NH-S(0) 2 -ethyl, 
-NH-S(0)2-isopropyl and the like may be proposed. 

As "-C(0)-Ci.6 alkyl" that may contain on the said substituent on 1-6C alkyl, for example, 
fluoromethyl carbonyl, 2,2,2-trifluoroethyl carbonyl, cyanomethyl carbonyl, hydroxymethyl 
carbonyl, 2-hydroxyethyl carbonyl, methoxymethyl carbonyl, aminomethyl carbonyl, 
N-methylamino carbonyl, 2-phenylethyl carbonyl and the like may be proposed. 

The "-C(S)-Ci^ alkyl" of R 4 denotes a group in which "-Ci-6 alkyl" of the said definition is 
combined with -C(S)-, and for example, -C(S)-methyl, -C(S)-ethyl, -C(S)-isopropyl, -C(S)-propyl 
and the like may be proposed. 

In "-(CH2WN(R 53 )-C(0)-R 54 " of R 4 , ring R 53 denotes a hydrogen atom or alkyl, R 54 denotes 
C,. 6 alkyl or in the -N(R 53 )-C(0)-R 54 of the "-(CH 2 ) 0 ^-N(R 53 ).C(O)-R 54 ", -N-C(O)- and alkyl of 
R 53 and R 54 are linked together to form 4-7 membered nitrogen-containing aliphatic hetero ring 
(the said hetero ring may be substituted with oxo, and moreover 1 or 2 double bonds may be 
contained in the ring). 

As MCH2WN(R 53 )-C(0)-R 54 " when R 53 is hydrogen atom or -C,_ 6 alkyl and R 54 is -Cm alkyl, 
for example, -CH 2 -NH-C(0)-methyl, -CH 2 -NH-C(0)-ethyl, -CH 2 -NH-C(0)-isopropyl, 
-CH 2 -NH-C(0)-propyl, -CH 2 -N(methyl)-C(0)-methyI, -CH 2 -N(ethyl)-C(0)-methyl, 
-NH-C(0)-methyl, -NH-C(0)-ethyl, -NH-C(0)-isopropyl, -NH-C(0)-propyl, 
-N(methyl)-C(0)-methyl, -N(ethyl)-C(0)-methyl and the like may be proposed. 

As M -(CH2)o^-N(R 53 )-C(0)-R 54 " when -N-C(O)- and alkyl of R 53 and R 54 are linked together to 
form 4-7 membered nitrogen-containing aliphatic hetero ring (the said hetero ring may be 
substituted with oxo, and moreover 1 or 2 double bonds may be contained in the ring), for 
example, groups represented by formula 
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(IV) 

or the like may be proposed. 

In "-N(R 55 )-C(0)-0-R 56 " of R 4 , R 55 denotes hydrogen atom or -C,. 6 alkyl and R 56 denotes -C w 
alkyl, or in -N(R 55 )-C(0)-0-R 56 of the "-N(R 55 )-C(0)-CO-R 56 ", -N-C(0)-0- and R 55 and R J6 are 
linked together to form 4-7 membered nitrogen-containing aliphatic hetero ring. 

As "-N(R 55 )-C(0)-0-R 56 " when R 55 is hydrogen atom or -C M alkyl and R 56 is -C w alkyl, for 
example, -NH-C(0)-0-methyl, -NH-C(0)-0-ethyl, -NH-C(0)-CO-isopropyl, 
-NH-C(0)-CO-propyl, -N(methyl)-C(0)-0-methyl, -N(ethyl)-C(0)-0-methyl and the like may 
be proposed. 

As "-N(R 55 )-C(0)-0-R 56 " when -N-C(0)-0- and R 53 and R* are linked together to form 4-7 
membered nitrogen-containing aliphatic hetero ring, for example, groups represented by formula 
(V) 




(V) 

or the like may be proposed. 

The M -C(0)-aiyl" of R 4 means a group in which the aryl of the said definition denotes is 
combined with carbonyl, and for example benzoyl, naphthyl carbonyl and the like may be 
proposed. 
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Moreover, the aryl in said "-C(0)-aryl" may be substituted with 1-3 halogen atoms of the said 
definition. 

When 2 or 3 of the said halogens of said substituents are present, these may be the same or 
different. 

The "-C(0)-heteroaromatic ring" of R 4 means a group in which carbonyl is combined with 5 or 6 
membered monocyclic heteroaromatic ring or 9 or 10 membered bicyclic heteroaromatic ring of 
the said definition, and for example, -C(0)-pyrrolyl, -C(0)-furyl, -C(0)-thienyl, 
-C(0)--C(0)-pyrazolyl, -C(0)-isoxazolyl, -C(0)-iso thiazolyl, -C(0)-imidazolyl, -C(0)-oxazolyl, 
-C(0)-thiazolyl, -C(0)-triazolyl, -C(0)-oxadiazolyl, -C(0)-thiadiazolyl, -C(0)-tetrazolyl, 
-C(0)-pyridyl, -C(0)-pyrazinyl, -C-(0)-pyrimidinyl, -C(0)-pyridazinyl and the like may be 
proposed. 

The M -C(0)-heteroaromatic ring" of R 4 means a group in which carbonyl is combined with 4-7 
membered monocyclic aliphatic hetero ring of the said definition, and for example, 
-C(0)-azetidinyl, -C(0)-pyrrolidinyl, -C(0)-piperidine, -C(0)-piperidinyl, -C(0)-azepanyl, 
-C(0)-piperazinyl, -C(0)-morpholino, -C(0)-thiomorpholino, -C(0)-homopiperazinyl, 
-C(0)-imidazolidinyl, -C(0)-pyrazolidinyl and the like may be proposed. 

As "hetero ring" of R 4 , the same group as "hetero ring" of R 1 may be proposed. 

Moreover, the said hetero ring may be substituted with 1-3 of -Ci^-alkyl, halogen or 
-O-Ci-6-alkyl. 

When 2 or 3 of the said substituent are present, these may be the same or different. 

As the -Ci.*-alkyl, halogen and -O-Ci^-alkyl of the said substituent, the groups same as in the 
groups defined as above may be proposed. 

As "the halogen" of R 4 , the same groups as in "halogen" of the said definition may be proposed. 

The "phenyl" of R 4 may be substituted with halogen, -Ci-6-alkyl or -0-Ci. 6 -alkyi. 

When R 1 has 2 or 3 R 4 as substituents, the two of the same or different R 4 may be linked together, 
to form a 4-6 membered ring, and for example, groups represented by formula (VI) 
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(VI) 

may be proposed. 

-X5-denotes -0-, -S-, -S(0)-, -S(0) 2 -, single bond or -O-C^-alkyl. 
As -X5-, -0-, -S-, -S(O)-, -S(0)2- or single bond is preferred. 

As R^Xs- (the said R 1 may be substituted with 1-3 of the aforesaid R4), for example, phenyl 
sulphanyl, phenoxy, benzyloxy, phenethyl oxy, 2-cyano phenoxy, 3-cyano phenoxy, 4-cyano 
phenoxy, 2-cyano-6-fluoro phenoxy, 2-carbamoyl phenoxy, 3-carbamoyl phenoxy, 4-carbamoyl 
phenoxy, 2-fhioro-6«carbamoyl phenoxy, 2-methylcarbamoyl phenoxy, 3-methylcarbamoyl 
phenoxy, 4-methylcarbamoyl phenoxy, 2-dimethylcarbamoyl phenoxy, 3-dimethylcarbamoyl 
phenoxy, 4-dimethylcarbamoyl phenoxy, 2-methoxy-phenoxy, 3-methoxyphenoxy, 
4-methoxyphenoxy, 4-methoxymethyI phenoxy, 2-isopropyl phenoxy, 3-isopropyl phenoxy, 
4-isopropyl phenoxy, 2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy, 2-ethyl phenoxy, 

3 - ethyl phenoxy, 4-ethyl phenoxy, 2-acetyl phenoxy, 3 -acetyl phenoxy, 4-acetyl phenoxy, 
2-methanesulphonyl-phenoxy, 3-methanesulphonyl phenoxy, 3-chloro-4-methanesulphonyl 
phenoxy, 4-methanesulphonyl phenoxy, 2-ethanesulphonyl phenoxy, 3-ethanesulphonyl phenoxy, 

4- ethanesulphonyl phenoxy, 2-methoxycarbonyl phenoxy, 3-methoxycarbonyl phenoxy, 
4-methoxycarbonyl phenoxy, 2-ethoxycarbonyl phenoxy, 3-ethoxycarbonyl phenoxy, 
4-ethoxycarbonyl phenoxy, 2-hydroxyphenoxy, 3-hydroxyphenoxy, 4-hydroxyphenoxy, 
2-hydroxymethyl phenoxy, 3-hydroxymethyl phenoxy, 4-hydroxymethyl phenoxy, 

2- hydroxyethyl phenoxy, 3-hydroxyethyl phenoxy, 4-hydroxyethyl phenoxy, 2-formyl phenoxy, 

3- formyl phenoxy, 4-formyl phenoxy, 2-(l-hydroxyethyl) phenoxy, 3-(l-hydroxyethyl) phenoxy, 

4- (l-hydroxyethyl) phenoxy, 2,3-difluoro phenoxy, 2,5-difluoro phenoxy, 2,4-difluoro phenoxy, 
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2,6-difluoro phenoxy, 2-fluoro phenoxy, 3-fluoro phenoxy, 4-fluoro phenoxy, 



2- (lH-tetrazol-5-yl) phenoxy, 3-(lH-tetrazol-5-yl) phenoxy, 4-(lH-tetrazol-5-yl) phenoxy, 
4-(2-methyl-2H-tetrazol-5-yl) phenoxy, 2-(oxadiazol-3-yl) phenoxy, 3-(oxadiazol-3-yl) phenoxy, 
4-(oxadiazol-3-yl) phenoxy, 2-(5-methyl oxadiazol-3-yl) phenoxy, 3-(5-methyl oxadiazol-3-yl) 
phenoxy, 4-(5-methyl oxadiazol-3-yl) phenoxy, 2-methoxyphenyl sulphanyl, 3-methoxyphenyl 
sulphanyl, 4-methoxyphenyl sulphanyl, 2-methoxyphenylmethyl sulphanyl, 

3- methoxyphenylmethyl sulphanyl, 4-methoxyphenylmethyl sulphanyl 
2-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 3-(5-oxo-4,5-dihydro-[ 1,2,4] 
oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 2-(N-hydroxy 
amidino) phenoxy, 3-(N-hydroxy amidino) phenoxy, 4-(N-hydroxy amidino) phenoxy, 
2'-fluorobipheny-4-yloxy, pyridin-2-yl sulphanyl, pyridin-3-yl sulphanyl, pyridin-4-yl sulphanyl, 
pyridin-4-yl sulfonyl aminopyridin-2-yloxy, pyridin-2 -yloxy, pyridin-3 -yloxy, pyridine-4-yloxy, 
2-methoxypyridin-3 -yloxy , 2-methoxypyridine-4-y loxy, 6-methoxypyridin-3 -y loxy , 
6-methoxypyridin-2-yloxy, 3-methoxypyridin-2-yloxy, 4-methoxypyridin-2-yloxy, 
5 -methoxypyridin-2-y loxy , 6-methoxymethyl pyridin-3 -yloxy, 
2-difluoromethoxypyridin-3-yloxy, 4-difluoromethoxypyridin-3-yloxy, 6-methylpyridin-2-yl 
sulphanyl, 5-methylpyridin-2-yl sulphanyl, 4-methylpyridin-2-yl sulphanyl, 3-methylpyridin-2-yl 
sulphanyl, 4-cyano-pyridin-3-yloxy, 6-cyano-pyridin-3-yloxy, 

4- dimethylcarbamoyl-pyridin-3«yloxy, 6-methanesulphonyl-pyridin-3 -yloxy, 
6-ethanesulphonyl-pyridin-3 -yloxy, 4-methanesulphonyl-pyridin-3 -yloxy, 
2-cyano-pyridin-3-yloxy, 2-dimethylcarbamoyl-pyridin-3-yloxy, 
2-methanesulphonyl-pyridin-3-yloxy, 2-methylpyridin-3-yl sulphanyl, 2-chloropyridin-3 -yloxy, 
6-acetylamino-pyridin-3-yloxy, 2-oxo-2H-[ 1 ,3 *] bipyridine-6' -yloxy, 4-methylpyridin-3-yl 
sulphanyl, -5-methylpyridin-3-yl sulphanyl, 6-methylpyridin-3-yl sulphanyl, 2-methylpyridin-4-yl 
sulphanyl, 3-methylpyridin-4-yl sulphanyl, 4-methylpyridin-3-yl sulfonyl, 5-methylpyridin-3-yl 
sulfonyl, 6-methylpyridin-3-yl sulfonyl, 2-methylpyridin-3-yl sulfonyl, 3-methylpyridin-2-yl 
sulfonyl, 4-methylpyridin-2-yl sulfonyl, 5-methylpyridin-2-yl sulfonyl, 6-methylpyridin-2-yl 
sulfonyl, 2-oxo- 1 ,2-dihydropyridin-3-yloxy , 1 -methyl-2-oxo- 1 ,2-dihydropyridin-3-yloxy, 
1 -ethy 1-2-oxo- 1 ,2-dihydropyridin-3 -yloxy, 5-bromopyridin-2-yloxy, 6-(5 -methyl- [1 ,2,4] 
oxadiazol-3-yl-pyridine)-3-yloxy, 6-([l,2,4] oxadiazol-3-yl-pyridine)-3-yloxy, lH-imidazol-2-yl 
sulphanyl, 1 -methyl- lH-imidazoi-2-yl sulphanyl, 4H-[1,2,4] triazol-3-yl sulphanyl, 

4- methyl-4H-[l,2,4] triazol-3-yl sulphanyl, 6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yloxy, 

5- (2-oxo-oxadiazolidin-3-yl) pyridin-2 -yloxy, 6-pyrazin-2-yl-pyridin-3-yloxy, 1-acetyl 
pyrrolidin-2-yl, 2-acetyl pyrrolidin- 1 -yl, 1 -acetyl-3-fluoro-pyrrolidin-2-yl, 
1 -acetyl-5-methyl-pyrrolidin-2-yl, 1 -acetyl piperidin-2-yl, 1 -ethyl carbonyl-pyrrolidin-2-yl, 
2-ethyl carbonyl pyrrolidin- 1-yl, 1-ethyl carbonyl-piperidin-2-yl, 1-n-propyl 



2-di-fluoromethoxyphenoxy, 
2-trifluoromethoxyphenoxy, 



3 -difluoromethoxyphenoxy , 
3-trifluoromethoxyphenoxy, 



4-difluoromethoxyphenoxy, 
4-trifluoromethoxyphenoxy, 
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carbonyl-pyrrolidin-2-yl, 2-n-propyl carbonyl-pyrrolidin-2-yl, 1-n-propyl carbonyl-piperidin-2-yl, 
1 -isopropyl-pyrrolidin-2-yl, 2-isopropyl-pyrrolidin- 1 -yl, 1 -isopropy l-piperidin-2-y i, 



1-hydroxyethyl 

1- hydroxyethyl 

2- hydroxymethyl 
1-methoxymethyl 

1- methoxymethyl 

2- ethoxymethyl 



carbonyl-pyrrolidin-2-yl, 
carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -y 1, 
carbonyl-pyrrolidin-2-yl, 
carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -y 1, 



2-hydroxyethyl 

1- hydroxymethyl 
1-hydroxymethyl 

2- methoxymethyl 
1-ethoxymethyl 
1-ethoxymethyl 



carbonyl-pyrrolidin- 1 -yl, 
carbonyl-pyrrolidin-2-yl, 

carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -yl, 
carbonyl-pyrrolidin-2-yl, 

carbonyl-piperidin-2-yl, 



1- methylpyrrolidin-2-yl, 2-methylpyrrolidin-l-yl, l-methylpiperidin-2-yl, l-ethylpyrrolidin-2-yl, 

2- ethylpyrrolidin-l -yl, 1 -ethylpiperidin-2-yl, 1 -phenyl carbonyi-pyrrolidin-2-yl, 2-phenyl 
carbonyl-pyrrolidin-l-yl, 1-phenyl carbonyl-piperidin-2-yl, 1-phenethyl carbonyl-pyrrolidin-2-yl, 
2-phenethyl carbonyl-pyrrolidin- 1 -yl, 1 -phenethyl carbonyl-piper idin-2-y 1, 1 -benzyl 
carbonyl-pyrrolidin-2-yl, 2-benzyl carbonyl-pyrrolidin-l-yl, 1 -benzyl carbonyl-piperidin-2-yl, 
1 -dimethylaminomethyl carbonyl-pyrrolidin-2-yl, 2-dimethylaminomethyl 
carbonyl-pyrrolidin-l-yl, 1 -dimethylaminomethyl carbonyl-piperidin-2-yl, 1-methylaminomethyl 
carbonyl-pyrrolidin-2-yl, 2-methylaminomethyl carbonyl-pyirolidin-l-yl, 1-methylaminomethyl 



carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin-l-yl, 
carbonyl-pyrrolidin-2-yl, 
carbonyl-piperidin-2-yl, 
2-(l -methyl-3-oxobutyl 
carbonyl)-piperidin-2-yl, 
2-methanesulphonyl-pyrrolidin- 1 -yl, 
1 -ethanesulphonyl-pyrrolidin-2-yl, 



1 -cyclohexyl carbonyl-pyrrolidin-2-yl, 2-cyclohexyl 

1- cyclohexyl carbonyl-piperidin-2-yl, 1-cyclopentyl 

2- cyclopentyi carbonyl-pyrrolidin- 1 -yl, 1 -cyclopenty 1 
l-(l-methyl-3-oxobutyl carbonyl)-pyrrolidin-2-yl, 

carbonyl)-pyrrolidin-l-yl, 1-(1 -methyl-3-oxo butyl 

1 -methanesulphony l-pyrrolidin-2-yl, 

1- methanesulphonyl-piperidin-2-yl, 

2- ethanesulphonyl-pyrrolidin- 1-yl, 



1 -ethanesulphonyl-piperidin-2-yl, 1 -isopropyl sulfonyl-pyrrolidin-2-yl, 2-isopropyl 
sulfonyl-pyrrolidin- 1 -yl, 1 -isopropyl sulfonyl-piperidm-2-yl, 1 -carbamoy l-pyrrolidin-2-y 1, 
2-carbamoyl-pyrrolidin- 1 -yl, 1 -carbamoyl-piperidin-2-yl, 1 -carbamoylmethyl-pyrrolidin-2-yl, 
2-carbamoylmethyl-pyrrolidin-l -yl, 1 -carbamoy lmethyl-piperidin-2-yl, 

1 -carbamoylethyl-pyrrolidin-2-yl, 2-carbamoylethyl-pyrrolidin- 1 -yl, 

1 -carbamoylethyl-piperidin-2-yl, 1 -(pyrrolidine-2-ylcarbonyl) pyrrolidin-2-yl, 

2-(pyrrolidine-2-ylcarbonyl) pyrrolidin-l-yl, l-(pyrrolidine-2-ylcarbonyl)-piperidin-2-yl, 
l-(pyrimidinyl-2-yl) pyrrolidin-2-yl, 2-(pyrimidinyl-2-yl) pyrrolidin-l-yl, l-(pyrimidinyl-2-yl) 
piperidin-2-yl, 1 -(pyrazinyl-2-yl) pyrrolidin-2-yl, 2-(pyraziny 1-2-yl) pyrrolidin- 1 -y 1, 
l-(pyrazinyl-2-yl) piperidin-2-yl, 1 -(pyridyl-2-yl) pyrrolidin-2-yl, 2-(pyridyl-2-yl) pyrrolidin-l-yl, 
l-(pyridyl-2-yl) piperidin-2-yl, l-(pyridyl-3-yl) pyrrolidin-2-yl, 2-(pyridyl-3-yl) pyrrolidin-l-yl, 
1 -(pyridyl-3-yl) piperidin-2-yl, 1 -trifluoromethyl carbonyl-pyrrolidin-2-yl, 2-trifluoromethyl 
carbonyl-pyrrolidin- 1 -yl, 1 -trifluoromethyl carbonyl-piperidin-2-yl, 1 -(2-hydroxyacetyl) 
pyrrolidin-2-yl, 2-(2-hydroxyacetyl) pyrrolidin- 1 -yl, 1 -(2-hydroxyacetyl) piperidin-2-yl, 
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l-(2-methylamino acetyl) pyrrolidin-2-yl, 2-(2-metbylamino acetyl) pyrrolidin-l-yl, 

1- (2-methylamino acetyl) piperidin-2-yl, l-(2-dimethylamino acetyl) pyrrolidin-2-yl, 

2- (2-dimethylamino acetyl) pyrrolidin-l-yl, l-(2-dimethylamino acetyl) piperidin-2-yl, 
1-n-propylamino acetyI-pyrrolidin-2-yl, 2-n-propylamino acetyl-pyrrolidin-l-yl, 1-n-propylamino 
acetyl-piperidin-2-yl, 1 -isopropyl-amino acetyl-pyrrolidin-2-yl, 2 -isopropyl-amino 
acetyl-pyrrolidin-l-yl, 1 -isopropyl-amino acetyl-piperidin-2-yl and the like may be proposed. 

The A ring denotes 5-6 membered nitrogen-containing heteroaromatic ring which may contain 
1-3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring 
represented by formula (II) (nitrogen atom represented by N* in the formula II is excluded) 




Ring A 



or the group condensed the said 5-6 membered heteroaromatic ring and phenyl or pyridyl. 



X denotes a carbon atom or nitrogen atom. 



As the A ring when it is 5-6 membered nitrogen containing heteroaromatic ring in a further 
embodiment, for example, thiazolyl, imidazolyl, isothiazolyl, thiadiazolyl, triazolyl, oxazolyl, 
oxadiazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrazolyl, pyrimidinyl and the like are 
proposed, and among these, thiazolyl, thidiazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, 
triazolyl or pyrazolyl are preferred, and pyridyl, pyrazinyl, thiazolyl, thiadiazolyl, isoxazolyl or 
pyrazolyl are more preferred. 

As a further embodiment as the A ring when it is bicyclic in which 5-6 membered 
nitrogen-containing aromatic ring and phenyl or pyridyl are condensed, for example, indolyl, 
benzimidazolyl, benzoxazolyl, pyrido thiazolyl or benzothiazolyl are proposed. 

As A ring, 5-6 membered nitrogen-containing aromatic heterocycle is preferred. 

Moreover, the said A ring may contain 1 or 2 substituents represented by R3 described above in 
said ring, and when 2 substituents are present on A ring, these may be the same or different. 

As R 3 , for example, methyl, ethoxy, hydroxy methyl, methoxycarbonyl, methoxymethyl, 
aminomethyl, cyano, acetyl, fluorine, chlorine, bromine or difluoromethyl and the like may be 
proposed. 
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Thus, as the A ring (the said A ring may be 1-3 substituted with R3), in further embodiment, for 
example 3H-imidazol-4-yl, lH-imidazol-2-yl, [1,2,4] triazol-3-yl, [1,2,3] triazol-4-yl, 
pyrazoi-3-yl, pyrazol-l-yl, pyridin-2-yl, pyrazin-2-yl, oxazol-2-yl, oxazol-4-yl, [1,2,4] 
thiadiazol-5-yl, [1,2,4] thiadiazol-3-yl, thiazol-2-yl, thiazol-4-yl, [1,2,5] thiadiazol-3-yl, 
pyrrole-2-yl, iso thiazol-3-yl, isoxazol-3-yl, 4-memyl-thiazol-2-yl, 4-hydroxymethyl-thiazol-2-yl, 
4-methoxycarbonyl-thiazol-2-yl, 4-memoxymemyl-thiazol-2-yl, 4-aminomethyl-thiazol-2-yl, 
4-cyano-thiazol-2-yl s 4-cyano-thiazol-2-yl, 4-fluoro-thiazol-2-yl, imidazol-2-yl, 
4-methyl-imidazol-2-yl, 4-methoxycarbonyl-imidazol-2-yl, isothiazol-3-yl, 

4-hydroxymethyl-isothiazol-3-yl, [1,3,4] thiadiazol-2-yl, 5-acetyl-[ 1,3,4] thiadiazol-2-yl, [1,2,4] 
triazol-2-yl, 5-hydroxymethyl-[l ,2,4] triazol-3-yl, 4-methyl-pyridin-2-yl, 

4- metooxymethyl-imidazol-2-yl, 4-acetyl-imidazol-2-yl, 5-hydroxymethyl-imidazol-2-yl, 

5- methyl-[l,3,4] thiadiazol-2-yl, 5-fluoro-[l,3,4] thiadiazol-2-yl, 5-methyl-[ 1,2,4] triazol-2-yl, 
5-acetyl-[ 1,2,4] triazol-3-yl, 4-methoxymethyl-isoxazol-2-yl, 5-raethyl-isoxazol-3-yl, 
5-hydroxymethyl-isoxazol-3-yl, 1 -oxy-pyrazin-2-yl, 1 -oxy-pyridin-2-yl, 
5-methoxymethyl-isoxazol-3-yl, 5-methyl carbonyl-isoxazol-3-yl, 5-chloro-isoxazol-3-yl, 
5-aminomethyl-isoxazol-3-yl, 4 methyl- 1 H-pyrazol-3-yl, pyrimidin-2-yl, pyrimidin-4-yl, 
pyridazin-3-yl, 6-methyl-pyridazin-3-yl, 2 -methyl- thiazol-4-yl, thiazolo [5,4-b] pyridin-2-yl, 
3-methyl-[ 1,2,4] thiadiazolyl-5-yl, 1 -methyl- lH-pyrazol-3-yl and the like may be proposed. 

R 2 denotes hydroxy, formyl, -CH 3 ^F a , -OCH 3 . a F a , amino, CN, halogen, Ci.6 alkyl or (CH 2 )i^OH. 

As said R 2 , hydroxy, formyl, -CH 3 _ a F a (preferably trifluoromethyl), -OCH 3 . a F a , halogen, C,_ 6 alkyl, 
amino, CN", -(CH 2 )mOH are preferred, hydroxy, formyl, -CH 3 ^F a (preferably trifluoromethyl), 
-OCH3 4 F a , (preferably trifluoromethoxy), amino, halogen, -Cj-e alkyl, CN or -(CH2)mOH are 
more preferred and moreover hydroxy, formyl, amino, halogen (preferably fluoro and chloro), 
-Ci.6 alkyl or -(CH 2 )mOH are still more preferably. 



The q denotes an integer of 0-2. 



When q is 2, R 2 may be the same or different. 



Provided that, among the compounds represented by formula (1-0), the compounds wherein one 
of the X 5 is oxygen atom or sulfur atom and the other X 5 is single bond, or both X 5 are single 
bonds and R 1 is aryl or monocyclic or bicyclic 4-10 membered ring containing 1-4 heteroatoms in 
the ring which are selected from nitrogen atom, sulfur atom and oxygen atom, (as for the 
aforesaid R 1 , it may be substituted by respectively independently 1-3 of R 1 , moreover, when it is 
aliphatic heterocyclic ring, the aforesaid heterocyclic ring may have 1 or 2 double bonds) are 
excluded from the compounds of the invention. 
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Next, the group represented by formula (VII) which is a partial structure in the said formula (I) 
will be explained. 



X1-X4 in the aforesaid formula (VII) are carbon atoms or nitrogen atoms, and at least 2 among 
X]-X4 denote carbon atoms. 

It is more preferred that all of X1-X4 in the aforesaid formula (VII) are carbon atoms. 

Moreover, as preferred form of compounds in accordance with this invention, the case wherein 
the compound represented by formula (1-0) is represented by formula (1-1) 



[wherein, R 11 denotes a phenyl which may be substituted with 1-3 R 4 , or 5 or 6 membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 



may be substituted with 1-3 R 4 ), and also X 31 denotes -0-, -S-, -S(0> or -S(0) 2 -> and the other 
symbols are the same as above] may be proposed. 

The "phenyl which may be substituted with 1-3 R 4n denoted by R u denotes the aforesaid phenyl 
which may be substituted with 1-3 R 4 . 

The "5 or 6 membered nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms 
selected from nitrogen atom, sulfur atom and the oxygen atom in the ring" denoted by R 11 
denotes a group having at least one nitrogen atom in the ring as heterocycle structural atom 
among the aforesaid 5 or 6 membered monocycle heteroaromatic ring of R 1 , and for example 
pyrrolyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, 
thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and the like may be proposed. 




(vn) 




fl-i) 



sulfur atom and the oxygen atom in the ring (the said nitrogen-containing heteroaromatic ring 
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X], X 2 , X 3 and X4 in formula (1-1) denote the same group of the aforesaid formula (1-0), and 
preferably all Xi, X2, X3 and X4 are carbon atoms. 

R 4 in formula (1-1) denotes the same group as R 4 in the said formula (1-0). 

X51 denotes -0-, -S-, -S(O)- or -SO(0) 2 -, and among these, -O- or -S- is preferred, and -O- is 
more preferred. 

Formula (1-1) has 2 groups represented by -X 5 i-R n , and these may be the same or different. 

As R 1! -X 5 r in formula (1-1) (R 11 may be substituted 1-3 with R 4 ), for example phenyl sulphanyl, 
phenoxy, benzyloxy, 2-cyano phenoxy, 3-cyano phenoxy, 4-cyano phenoxy, 2-carbamoyl 
phenoxy, 3-carbamoyl phenoxy, 4-carbamoyl phenoxy, 2-methylcarbamoyl phenoxy, 
3-methylcarbamoyl phenoxy, 4-methylcarbamoyl phenoxy, 2-dimethylcarbamoyl phenoxy, 

3- dimethylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 
2-(pyrrolidine- 1 -carbonyl)-phenoxy , 3-(pyrrolidine- 1 -carbony l)-phenoxy, 

4- (pyrrolidine- 1 -carbony l)-phenoxy, 2-methoxy-phenoxy , 3 -methoxyphenoxy , 
4-methoxyphenoxy, 2-isopropyl phenoxy, 3-isopropyl phenoxy, 4-isopropyl phenoxy, 
2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy, 2-ethyl phenoxy, 3-ethyl phenoxy, 
4-ethyl phenoxy, 2-acetyl phenoxy, 3-acetyl phenoxy, 4-acetyl phenoxy, 
2-methanesulphonyl-phenoxy , 3 -methanesulphony 1 phenoxy, 4-methanesulphonyl phenoxy, 
2-methoxycarbonyl phenoxy, 3-methoxycarbonyl phenoxy, 4-methoxycarbonyl phenoxy, 
2-ethoxycarbonyl phenoxy, 3-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 

2- hydroxyphenoxy, 3-hydroxyphenoxy, 4-hydroxyphenoxy, 2-hydroxymethyl phenoxy, 

3- hydroxymethyl phenoxy, 4-hydroxymethyl phenoxy, 2-hydroxyethyl phenoxy, 3-hydroxyethyl 
phenoxy, 4-hydroxyethyl phenoxy, 2-formyl phenoxy, 3-formyl phenoxy, 4-formyl phenoxy, 
2-(l-hydroxyethyl) phenoxy, 3-(l-hydroxyethyl) phenoxy, 4-(l-hydroxyethyl) phenoxy, 
2,5-difluoro phenoxy, 2,4-difluoro phenoxy, 2,3-difluoro phenoxy, 2,6-difluoro phenoxy, 
2-fluoro phenoxy, 3-fluoro phenoxy, 4-fluoro phenoxy, 2-fluoro-6-carbamoyl phenoxy, 
2-difluoromethoxyphenoxy, 3-difluoromethoxyphenoxy, 4-difluoromethoxyphenoxy, 
2-trifluoromethoxyphenoxy, 3-tri£luoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, 

2- cyano-6-fluoro phenoxy, 2-(lH-tetrazol-5-yl) phenoxy, 3-(lH-tetrazol-5-yl) phenoxy, 

4- (lH-tetrazol-5-yl) phenoxy, 2-(oxadiazol-3-yl) phenoxy, 3-(oxadiazol-3-yl) phenoxy, 
4-(oxadiazol-3-yl) phenoxy, 2-(5-methyl oxadiazol-3-yl) phenoxy, 3-(5-methyl oxadiazol-3-yl) 
phenoxy, 4-(5-methyl oxadiazol-3-yl) phenoxy, 2-methoxyphenyl sulphanyl, 3-methoxyphenyl 
sulphanyl, 4-methoxyphenyl sulphanyl, 2-methoxyphenylmethyl sulphanyl, 

3- methoxyphenylmethyl sulphanyl, 4-methoxyphenylmethyl sulphanyl, 
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2- (5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 3-(5-oxo-4,5-dihydro-[l,2,4] 
oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 2-(N-hydroxy 
amidino) phenoxy, 3-(N-hydroxy amidino) phenoxy, 4-(N-hydroxy amidino) phenoxy, 
pyridin-2-yl sulphanyl, pyridin-3-yl sulphanyl, pyridin-4-yl sulphanyl, pyridin-2-yloxy, 
pyridin-3-yloxy, pyridine-4-yloxy, 2-methoxypyridin-3-yloxy, 2-methoxypyridine-4-yloxy, 
6«methoxypyridin-3-yloxy, 6-methoxypyridin-2-yloxy, 3-methoxypyridin-2-yloxy, 
4-methoxypyridin-2-yloxy, 5-methoxypyridin-2-yloxy, 2-difluoromethoxypyridin-3-yloxy, 
6-methylpyridin-2-yl sulphanyl, 5-methylpyridin-2-yl sulphanyl, 4-methylpyridin-2-yl sulphanyl, 

3- methylpyridin-2-yl sulphanyl, 4-cyano-pyridin-3-yloxy, 4-dimethylcarbamoyl-pyridin-3-yloxy, 

4- methanesulphonyl-pyridin-3-yloxy, 2-cyano-pyridin-3-yloxy, 
2-dimethylcarbamoyl-pyridin-3-yloxy, 2-methanesulphonyl-pyridin-3-yioxy, 
2-methylpyridin-3-yl sulphanyl, 4-methylpyridin-3-yl sulphanyl, 5-methylpyridin-3-yl sulphanyl, 
6-metbylpyridin-3-yl sulphanyl, 2-methylpyridin-4-yl sulphanyl, 3-methylpyridin-4-yl sulphanyl, 

4- methylpyridin-3-yl sulfonyl, 5-methylpyridin-3-yl sulfonyl, 6-methylpyridin-3-yl sulfonyl, 
2-methylpyridin-3-yl sulfonyl, 3-methylpyridin-2-yl sulfonyl, 4-methylpyridin-2-yl sulfonyl, 

5- methylpyridin-2-yl sulfonyl, 6-methylpyridin-2-yl sulfonyl, 2-oxo-l,2-dihydropyridin-3-yloxy, 
1 -methy 1-2-oxo- 1 ,2-dihydropyridin-3 -y loxy, 1 -ethy 1-2-oxo- 1 ,2-dihydropyridin-3 -y loxy , 
lH-imidazol-2-yi sulphanyl, l-methyHH-imidazol-2-yl sulphanyl, 4H-[1,2,4] triazol-3-yl 
sulphanyl or 4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl and the like may be proposed. 

As preferred form of the compounds in accordance with this invention, the case wherein both R 11 
in the said formula (1-1) are phenyls which may be substituted by 1-3 of the aforesaid R 4 may be 
proposed. 

Moreover, as preferred form of compound in accordance with this invention, the case wherein 
both R n in the said formula (1-1) are 5 or 6 membered nitrogen-containing heteroaromatic ring 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and the oxygen atom in the 
ring (the said nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ) may be 
proposed. 

Moreover, as preferred form of compound in accordance with this invention, the case wherein 
one of R 11 in the said formula (1-1) is a phenyl which may be substituted by 1-3 of the aforesaid 
R 4 and the other Rl 1 is 5 or 6 membered nitrogen-containing heteroaromatic ring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and the oxygen atom in the ring (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ) may be proposed. 

Moreover, as preferred form of compound in accordance with this invention, the case wherein the 
compound represented by formula (1-0) is formula (1-2) 
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(1-2) 

[wherein, R 12 denotes 5-7 rnembered nitrogen-containing heterocycle containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said R 12 
may be substituted with the aforesaid R4 of 1-3, and moreover when said R 12 is aliphatic hetero 
ring, it may contain 1 or 2 double bonds in the ring), and X 52 is -0-, -S-, -S(O), -S(0>2- or single 
bond, and the other symbols are the same as above) may be proposed. 

The "4-7 rnembered nitrogen-containing heterocycle containing at least one nitrogen atom as 
atom constituted heterocycle and as other heteroatom, may containing 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom in the ring" denoted by R 12 denotes 4-7 
rnembered monocyclic heterocycle of the said Rland also a group having at least one nitrogen 
atom in heterocycle, and for example azetidinyl, pyrrolidinyl, piperidinyl, azepanyl, piperazinyl, 
morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, pyrazolidinyl, pyrrolyl, pyrazolyl, 
isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, 
tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl and the like may be proposed. 

R 12 may have 1-3 of the aforesaid R 4 as substituents. 

When R 12 contains 2 or 3 R 4 as substituents, these may be the same or different. 

As substituent of R 12 , among the aforesaid R 4 , -C(0)-C|^ alkyl of (the said alkyl may be 
substituted with halogen, hydroxy, -N(R 51 )R 52 -, -0-Ci_6 alkyl or phenyl), -C(0)-phenyl, 
-C(0)-C 3 . 7 cycloalkyl, -C(0)-0-Ci. 6 alkyl, -C(0)-N(R 5, )R 52 -, -d_6 alkyl, heteroaromatic ring, 
-S(0) 2 -N(R 5, )R 52 -, -S(0) 2 -C,^ alkyl are preferred. 

As substituent of R 12 , for example, acetyl, ethyl carbonyl, propyl carbonyl, isopropyl carbonyl, 
hydroxyethyl carbonyl, hydroxymethyl carbonyl, methoxymethyl carbonyl, ethoxymethyl 
carbonyl, methyl, ethyl, phenyl carbonyl, phenethyl carbonyl, benzyl carbonyl, 
dimethylaminomethyl carbonyl, methylaminomethyl carbonyl, cyclohexyi carbonyl, cyclopentyl 
carbonyl, l-methyl-3-oxo butyl carbonyl, methanesulphonyl, ethanesulphonyl, isopropyl sulfonyl, 
carbamoyl, carbamoylmethyl, carbamoylethyl, pyrrolidine-2-carbonyl, pyrimidinyl, pyrazinyl, 
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pyridyl, trifluoromethyl carbonyl, 2-bydroxyacetyl, 2-methylamino acetyl, 2-dimethylamino 
acetyl, 2-ethylamino acetyl, n-propylamino acetyl, isopropyl amino acetyl, oxo, methyl, ethyl, 
isopropyl and the like may be proposed. 

X 5 i in formula (1-2) among the aforesaid X51, -O- or -O- is preferred, and -O- is more preferred. 
X 52 in formula (1-2) denotes -0-, -S-, -S(O)-, -S(0) 2 - or single bond. 

When R 12 is 4-7 membered saturated nitrogen-containing aliphatic hetero ring containing at least 
one nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 
1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said 
nitrogen containing aliphatic hetero ring may be substituted with the aforesaid R 4 of 1-3), X 52 is 
preferred to be a single bond. 

When R 12 is 5-7 membered nitrogen-containing aliphatic hetero ring containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, and moreover containing 
1 or 2 double bonds in the ring (the said 5-7 membered heterocycle may be substituted with 1-3 
of the aforesaid R 4 ), -0-, -S-, -S(O)- or S(0) 2 - is preferred as X 52 , and -O- is more preferable. 

As "4-7 membered saturated nitrogen-containing aliphatic hetero ring containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom" denoted by R 12 , for 
example azetidinyl, pyrrolidinyl, piperidine, piperidinyl, homo piperidinyl, azepanyl, piperazinyl, 
morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, pyrazolidinyl and the like are 
proposed, and among these, azetidinyl, pyrrolidinyl or piperidinyl are preferred, and pyrrolidinyl, 
piperidinyl, homo piperidinyl are preferred, and the group represented by formula (UI-1) 




( MM) 



or (III-2) 




(III-2) 
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[wherein, n denotes an integer of 1-3 and R is the same as aforesaid R 4 ] is more preferably, and 
the group by formula (III-3) 



denotes binding site of X 53 ] is still more preferred. 

As "4-7 membered saturated nitrogen-containing aliphatic hetero ring containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said 
nitrogen containing aliphatic hetero ring may be substituted with 1-3 of the aforesaid R 4 )" 
denoted by R 12 , for example 1-acetyl pyrrolidin-2-yl, 2-acetyl pyrrolidin-l-yl, l-acetyl-3-fluoro 
pyrrolidin-2-yl, 1 -acetyl-5-methylpyrrolidin-2-yl, 1 -acetyl piperidin-2-yl, 1 -ethyl 
carbonyl-pyrrolidin-2-yl, 2-ethyl carbonyl pyrrolidin-l-yl, 1 -ethyl carbonyl-piperidin-2-yl, 
1 -n-propyl carbonyl-pyrrolidin-2-yl, 2-n-propyl carbonyl-pyrrolidin-2-yl, 1 -n-propyl 
carbonyl-piperidin-2-yl, 1 -isopropyl-pyrrolidin-2-yl, 2-isopropyl-pyrrolidin- 1 -yl, 

1 -isopropyl-piperidin-2-yl, 1 -hydroxyethyl carbonyl-pyrrolidin-2-yl, 2-hydroxyethy 1 
carbonyl-pyrrolidin- 1 -yl, 1 -hydroxyethyl carbonyl-piperidin-2-yl, 1 -hydroxymethyi 
carbonyl-pyrrolidin-2-yl, 2-hydroxymethyl carbonyl-pyrrolidin- 1 -yl, 1 -hydroxymethyi 
carbonyl-piperidin-2-yl, 1-methoxymethyl carbonyl-pyrrolidin-2-yl, 2-methoxymethyl 
carbonyl-pyrrolidin- 1 -yl, 1 -methoxymethyl carbonyl-piperidin-2-yl, 1 -ethoxymethy 1 
carbonyl-pyrrolidin-2-yl, 2-ethoxymethyl carbonyl-pyrrolidin- 1 -yl, 1 -ethoxymethy 1 
carbonyl-piperidin-2-yl, l-methylpyrrolidin-2-yl, 2-methylpyrrolidin-l-yl, l-methylpiperidin-2-yl, 
1 -ethylpyrrolidin-2-yl, 2-ethylpyrrolidin- 1 -yl, 1 -ethylpiperidin-2-yl, 1 -phenyl 

carbonyl-pyrrolidin-2-yl, 2-phenyl carbonyl-pyrrolidin-l-yl, 1-phenyl carbonyl-piperidin-2-yl, 
1 -phenethyl carbonyl-pyirolidin-2-yl, 2-phenethyl carbonyl-pyrrolidin- 1 -yl, 1 -phenethy 1 
carbonyl-piperidin-2-yl, 1-benzyl carbonyl-pyrrolidin-2-yl, 2-benzyl carbonyl-pyrrolidin-l-yl, 
1 -benzyl carbonyl-piperidin-2-y 1, 1 -dimethylaminomethyl carbonyl-pyrrolidin-2-y 1, 
2-dimethy iaminomethyl carbonyl-pyrrolidin- 1 -yl, 1 -dimethylaminomethyl 

carbonyl-piperidin-2-yl, 1-methylaminomethyl carbonyl-pyrrolidin-2-yl, 2-methylaminomethyl 
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carbonyl-pyrrolidin- 1-yl, 1-methylarainomethyl carbonyl-piperidin-2-yl, 1-cyclohexyl 
carbony l-pyrrolidin-2-yl, 2-cyclohexy 1 carbonyl-pyrrolidin- 1 -yl, 1 -cyclohexy 1 

carbonyl-piperidin-2-yl, 1 -cyclopenty 1 carbonyl-pyrrolidin-2-y 1, 2-cyclopentyl 
carbonyl-pyrrolidin- 1 -y 1, 1 -cyclopentyl carbonyl-piperidin-2-yl, 1 -( 1 -methyl-3-oxobuty 1 
carbonyl)-pyrrolidin-2-yl, 2-(l-methyl-3-oxobutyl carbonyl)-pynx)lidin-l-yl, 

1- (l-methyl-3-oxobutyl carbonyl)-piperidin-2-yl, l-methanesulphonyi-pyrrolidin-2-yl, 

2- methanesulphonyl-pyrrolidin-l-yl, l-metnanesulphonyl-piperidin-2-yl, 

1- emanesulphonyl-pyrrolidin-2-yl, 2-ethanesulphonyl-pyrrolidin-l-yl, 
1 -ethanesulphonyl-piperidin-2-y 1, 1 -isopropyl sulfony l-pyrrolidin-2-yl, 2-isopropyl 
sulfonyl-pyrrolidin- 1 -y I, 1 -isopropyl sulfonyl-piperidin-2-yl, 1 -carbamoy l-pyrrolidin-2-yl, 

2- carbamoyl-pyrrolidin- 1 -yl, 1 -carbamoyl-piperidin-2-yl, 1 -carbamoylmethyl-pyrrolidin-2-yl, 
2-carbamoylmethyl-pyrrolidin- 1 -yl, 1 -carbamoy lmethyl-piperidin-2-yl, 
1 -carbamoy lethyl-pyrrolidin-2-y 1, 2-carbamoy lethy 1-pyrrolidin- 1 -yl, 
1 -carbamoylethyl-piperidin-2-y 1, 1 -(pyrrolidine-2-ylcarbonyl) pyrrolidin-2-y 1, 
2-(pyrrolidine-2-ylcarbonyl) pyrrolidin-l-yl, l-(pyrrolidine-2-ylcarbonyl)-piperidin-2-yl, 
l-(pyrimidinyl-2-yl) pyrrolidin-2-yl, 2-(pyrimidinyl-2-yl) pyrrolidin-l-yl, l-(pyrimidinyl-2-yl) 
piperidin-2-yl, 1 -(pyrazinyl-2-yl) pyrrolidin-2-yl, 2-(pyrazinyl-2-yl) pyrrolidin-l-yl, 
l-(pyrazinyl-2-yl) piperidin-2-yl, l-(pyridyl-2-yi) pyrrolidin-2-yl, 2-(pyridyl-2-yl) pyrrolidin-l-yl, 
l-(pyridyl-2-yl) piperidin-2-yl, l-(pyridyl-3-yl) pyrrolidin-2-yl, 2-(pyridyl-3-yl) pyrrolidin-l-yl, 
l-(pyridyl-3-yl) piperidin-2-yl, 1-trifluoromethyl carbonyl-pyrrolidin-2-yl, 2-trifluorometbyl 
carbonyl-pyrrolidin- 1 -yl, 1 -trifluorometbyl carbonyl-piperidin-2-yl, 1 -(2-hydroxyacety 1) 
pyrrolidin-2-yl, 2-(2-hydroxyacety 1) pyrrolidin- 1 -yl, 1 -(2-hydroxyacety 1) piperidin-2-yl, 
l-(2-methylamino acetyl) pyrrolidin-2-yl, 2-(2-methylamino acetyl) pyrrolidin-l-yl, 

1- (2-methylamino acetyl) piperidin-2-yl, l-(2-dimethylamino acetyl) pyrrolidin-2-yl, 

2- (2-dimethylamino acetyl) pyrrolidin- 1-yl, l-(2-dimethylamino acetyl) piperidin-2-yl, 
1-n-propylamino acetyl-pyrrolidin-2-yl, 2-n-propylamino acety 1-pyrrolidin- 1-yl, 1-n-propylamino 
acetyl-piperidin-2-yl, l-isopropyl-aminoacetyl-pyrrolidin-2-yl, 2-isopropylamino 
acetyl-pyrrolidin-l-yl, 1 -isopropylamino acetyl-piperidin-2-yl and the like may be proposed. 

As "5-7 membered nitrogen-containing aliphatic hetero ring containing at least one nitrogen atom 
as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 heteroatoms 
selected from nitrogen atom, sulfur atom and oxygen atom, and moreover containing 1 or 2 
double bonds in the ring" denoted by R 12 , as embodiments, for example group represented by 
formula (IX) 
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NT 

H 

(IX) 



and the like may be proposed. 

As "5-7 membered nitrogen-containing aliphatic hetero ring containing at least one nitrogen atom 
as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 heteroatoms 
selected from nitrogen atom, sulfur atom and oxygen atom, and moreover containing 1 or 2 
double bonds in the ring (the said nitrogen-containing aliphatic hetero ring may be substituted 
with the aforesaid R4 of 1-3)" denoted by R !2 , as embodiments, for example 
1 -methyl-2-oxo- 1 ,2-dihydropyridyl, 2-oxo- 1 ,2 -dihy dropyridyl, 1 -ethyl-2-oxo- 1 ,2-dihydropyridyl, 
l-isopropyl-2-oxo-l,2-dihydropyridyl, 1-propy 1-2 -oxo- 1,2 -dihy dropyridyl and the like may be 
proposed. 

Moreover, as R n -X 5 i- in formula (1-2) (R 11 may be substituted 1-3 with the aforesaid R 4 ), the 
same groups as in the said formula (1-1) is proposed. Among these, for example, 

5- bromopyridin-2-yloxy, 6-methanesulphonyl-pyridin-3-yloxy, 2-chioropyridin-3-yloxy, 
4-hydroxy methoxymethyl-pbenoxy, 4-methanesulphonyl phenoxy, 

6- ethanesulphonyl-pyridin-3-yloxy, 6-cyanopyridin-3-yloxy, 6-acetylamino-pyridin-3-yloxy, 
4-methoxymethyl-phenoxy , 4-(2-oxo-2H-pyridine- 1 -yl) phenoxy, 
6-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yloxy, 2 '-fluorobiphenyl-4-yloxy, 
6-([l,2,4]-oxadiazol-3-yl) pyridin-3-yloxy, 6-(2-methyl-2H-tetrazol-5-yl)-pyridin-3-yloxy, 
4-(2-methyl-2H-tetrazol-5-yl phenoxy, 6-methoxymethyl-pyridin-3-yloxy, 2-oxo-2H-[l ,3 '] 
bipyridine-6*-yloxy, 5-(2-oxo-oxazolidinone-3-yl) pyridin-2-yloxy, 6-methylpyridin-3-yloxy, 
6-pyrazin-2-yl pyridin-3-yloxy, 4-acetyl phenoxy and the like are preferred. 

As preferred embodiment of the compounds in accordance with this invention, for example, the 
case that compound represented by the aforesaid formula (1-1) is shown by formula (1-1 1) 




R 11 



Ring A 



(i-ii) 



(each symbol is the same as above) may be proposed. 
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As R 11 in formula (1-11) (the said R 11 may be substituted with 1-3 of the aforesaid R 4 ), the same 
groups as in R 11 in the said formula (1-1) may be proposed. 

As X 5 | in formula (1-1 1), -0- or -S- is preferred, and -0- is more preferred. 

Xi and X 3 in formula (1-11) each independently denote carbon atom or nitrogen atom, but the 
case that both Xj and X 3 are carbon atoms is preferred. 

As R n -X 5 j- in formula (Ml) (said R 11 may be substituted by the aforesaid R 4 of 1-3), as 
embodiments, for example, methanesulphonyl phenoxy, 3-methanesulphonyl phenoxy, 

2- methoxyphenoxy, 3-methoxyphenoxy, 2-acetyl phenoxy, 3-acetyl phenoxy, 2-carbamoyl 
phenoxy, 3 -carbamoyl phenoxy, phenoxy, 2-cyano-6-fluoro phenoxy, 2-methylphenoxy, 

3- methylphenoxy, 2-fluoro phenoxy, 3-fluoro phenoxy, 2,3-difluoro phenoxy, 2,4-difluoro 
phenoxy, 2,5-difluoro phenoxy, 2,6-difluoro phenoxy, pyridin-2-yloxy, pyridin-3-yloxy, 
2-methoxypyridin-3-yloxy, 2-difluoromethoxypyridin-3-yloxy and the like are proposed, and 
among these, 2-methanesulphonyl phenoxy, 2-methoxyphenoxy, 2-acetyl phenoxy, 2-carbamoyl 
phenoxy, phenoxy, 2-cyano-6-fluoro phenoxy, 2-methylphenoxy, 2-fluoro phenoxy, 2,3-difluoro 
phenoxy, 2,6-difluoro phenoxy, pyridin-3-yloxy, 2-methoxypyridin-3-yloxy, 
2-difluoromethoxypyridin-3-yloxy and the like are preferred. 

Moreover, for example, as preferred form of compound in accordance with this invention, the 
case that compound represented by the aforesaid formula (1-1) is shown by formula (1-12) 



(each symbol is the same as above) may be proposed. 

R 11 in formula (1-12) (the said R n may be substituted with the aforesaid R 4 of 1-3), the same 
groups as in R 11 in the said formula (1-1) may be proposed. 

As X 5J in formula (1-12), -O- or -S- is preferred, and -O- is more preferred. 

Xi and X3 in formula (1-12) each independently denote carbon atom or nitrogen atom, but the 
case that both Xi and X 3 are carbon atoms is preferred. 
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As R n -X 5 i- in formula (1-12), in an embodiment for example, 2-carbamoyl phenoxy, 

3- carbamoyl phenoxy, 4-carbamoyl phenoxy, 2-cyano phenoxy, 3-cyano phenoxy, 4-cyano 
phenoxy, 2-methoxy phenoxy, 3-methoxy phenoxy, 4-methoxy phenoxy, 2-methansulfonyl 
phenoxy, 3-methansulfonyl phenoxy, 4-methansulfonyl phenoxy, 
2-(py rro lidin- 1 -carbony l)-phenoxy , 3 -(pyrrolidin- 1 -carbony l)-phenoxy, 

4- (py rrolidin- 1 -carbony l)-phenoxy, py ridin-2-y loxy , pyridine-3 -y loxy , pyridine-4-y loxy , 
2-methylcarbamoyl phenoxy, 3-methylcarbamoyl phenoxy, 4-methylcarbamoyl phenoxy, 
2-dimethylcarbamoyl phenoxy, 3-dimethylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 
2-(oxazol-3-yl) phenoxy, 2-methoxycarbonyl phenoxy, 3 -methoxy carbony 1 phenoxy, 
4-methoxycarbonyl phenoxy, 2-acetylphenoxy, 3-acetylphenoxy, 4-acetylphenoxy, 
2-ethoxycarbonyl phenoxy, 3-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 2-N-hydroxy 
amidino-phenoxy, 3-N-hydroxy amidino-phenoxy, 4-N-hydroxy amidino-phenoxy, 
2-hydroxymethyl-phenoxy, 3-hydroxymethyl-phenoxy, 4-hydroxymethyl-phenoxy, 
2-(2H-tetrazol-5-yl) phenoxy, 3-(2H-tetrazol-5-yl) phenoxy, 4-(2H-tetrazol-5-yl) phenoxy, 
2-cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yl, 
2-difluoromethoxy-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-yl, 2-(5-oxo-4,5-dihydro-[l,2,4] 
oxadiazol-3-yl) phenoxy, 3-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 
4-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 2-formyl phenoxy, 3-formyl phenoxy, 
4-formyl phenoxy and the like may be proposed. 

Among these, for example, one of R n -X 5 i- is preferred to be 2-carbamoyl phenoxy, 4-carbamoyl 
phenoxy, 2-cyano phenoxy, 4-cyano phenoxy, 2-methoxy phenoxy, 4-methoxy phenoxy, 
2-methansulfonyl phenoxy, 4-methansulfonyl phenoxy, pyridin-2-yloxy, pyridin-3-yloxy, 
pyridin-4-yloxy, 2-cyano-pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 

4- cyano-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-yloxy, 

5- cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-yloxy, 5-carbamoyl-pyridin-3-yloxy, 
4-carbamoyl-pyridin-3-yloxy, 2-methylcarbamoyl phenoxyoxy, 4-methylcarbamoyl phenoxyoxy, 
2-dimethylcarbamoyl phenoxyoxy, 4-dimethylcarbamoyl phenoxyoxy, 2-(oxadiazol-3 -y 1) 
phenoxy, 2-methoxycarbonyl phenoxy, 4-methoxycarbonyl phenoxy, 2-acetyl phenoxy, 4-acetyl 
phenoxy, 2-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 2-N-hydroxyamidino-phenoxy, 
4-N-hydroxyamidino-phenoxy, 2-hydroxymethyl-phenoxy, 4-hydroxymethyl-phenoxy, 
2-difluoromethoxy-pyridin-3-yloxy, 2-(2H-tetrazol-5-yl) phenoxy, 4-(2H-tetrazol-5-yl) phenoxy, 
2-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[l,2,4] 
oxadiazol-3-yl) phenoxy, 2-formyl phenoxy, 4-formyl phenoxy and the like, and to be 
2-carbamoyl phenoxy, 2-cyano phenoxy, 2-methoxyphenoxy, 2-methanesulphonyl phenoxy, 
pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 2-methylcarbamoyl phenoxy, 
2-dimethylcarbamoyl phenoxy, 2-(oxadiazol-3-yl) phenoxy, 2-methoxycarbonyl phenoxy, 
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2-acetyl phenoxy, 2-ethoxycarbonyl phenoxy, 2-N-hydroxy amidino-phenoxy, 
2-cyano-pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 2-carbamoyI-pyridin-3-yloxy, 
2-hydroxymethyl-phenoxy, 2-(2H-tetrazol-5-yl) phenoxy, 2-difluoromethoxo-pyridin-3-yloxy, 

2- (5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 2-formyl phenoxy and the like is more 
preferred. 

For example, the other R n -X 51 - is preferred to be 3 -carbamoyl phenoxy, 4-carbamoyl phenoxy, 

3- cyano phenoxy, 4-cyano phenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 

3 - (pyrrolidine- 1 -carbonyl)-phenoxy, 4-(pyrrolidine-l-carbonyl)-phenoxy, 3-methanesulphonyl 
phenoxy, 4-methanesulphonyl phenoxy, pyridin-2-yloxy, pyridin-3-yloxy, pyridine-4-yloxy, 

2- difluoromethoxy-pyridin-3-yloxy, 3-methylcarbamoyl phenoxy, 4-methylcarbamoyl phenoxy, 
5-cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-yloxy, 5-carbamoyl-pyridin-3-yloxy, 

4- carbamoyl-pyridin-3-yloxy, 3-dimethylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 
4-(oxadiazol-3-yl) phenoxy, 3-methoxycarbonyl phenoxy, 4-methoxycarbonyl phenoxy, 3-acetyl 
phenoxy, 4-acetyl phenoxy, 3-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 3-N-hydroxy 
amidino-phenoxy, 4-N-hy droxy amidino-phenoxy, 3 -hy droxymethy 1-phenoxy , 
4-hydroxymethyl-phenoxy, 3-(2H-tetrazol-5-yl) phenoxy, 4-(2H-tetrazol-5-yl) phenoxy, 

3- (5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[ 1,2,4] 
oxadiazol-3-yI) phenoxy, 3-formyl phenoxy, 4-formyl phenoxy and the like, and to be 

4- carbamoyl phenoxy, 4-cyanophenoxy, 4-methoxyphenoxy, 4-methanesulphonyl phenoxy, 
pyridin-3-yloxy, 4-methylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 4-(oxadiazol-3-yl) 
phenoxy, 4-methoxycarbonyl phenoxy, 4-acetyl phenoxy, 4-ethoxycarbonyl phenoxy, 
4-N-hydroxy amidino-phenoxy, 4-hydroxymethyl-phenoxy, 4-cyano-pyridin-3-yloxy, 
2-difluoromethoxy-pyridin-3-yloxy 4-carbamoyl-pyridin-3-yloxy, 4-(2H-tetrazol-5-yl) phenoxy, 
4-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 4-formyl phenoxy and the like is more 
preferred. - 

Moreover, as preferred form of compound in accordance with this invention, compound in 
accordance with this invention is compound represented by formula (1-0) and the case wherein 
one of R 1 is phenyl which may be substituted by 1-3 R 4 or 5 or 6 membered nitrogen-containing 
heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, sulfiir atom and 
oxygen atom (the said nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ) 
and also the other R 1 is 5-7 membered nitrogen-containing heterocycle having at least one 
nitrogen atom as heteroatom constituted heterocycle, and as other heteroatom, optionally 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, may be 
proposed. 

As said 5-7 membered nitrogen-containing heterocycle, 5 or 6 membered nitrogen-containing 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



41 



Caution : Translation Standard is 
Post-Edited Machine Translation 



heteroaromatic ring or 5-7 membered nitrogen-containing aliphatic hetero ring may be proposed. 

As 5 or 6 membered nitrogen-containing heteroaromatic ring, for example, pyrrolyl, fiiryl, thienyl, 
pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, 
thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyi, pyridazinyl and the like may be proposed. 

As the 5-7 membered nitrogen-containing aliphatic heterocycle, for example, azetidinyl, 
pyrrolidinyl, piperidino, piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, 
homopiperazinyl, imidazolidinyl, pyrazolidinyl and the like may be proposed. 

The said heterocycle may be substituted with 1-3 of the aforesaid R 4 , and moreover when said 
heterocycle is aliphatic hetero ring, it may contain 1 or 2 double bond. 

Moreover, as preferred form of compound in accordance with this invention, compound in 
accordance with this invention is compound represented by formula (1-0) and the case wherein 
one of R 1 is phenyl which may be substituted by 1-3 R 4 or 5 or 6 membered nitrogen-containing 
heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and 
oxygen atom (the said nitrogen-containing heteroaromatic ring may be substituted by 1-3 R4) and 
also the other R 1 is 5-7 membered nitrogen-containing heteroaromatic ring having at least one 
nitrogen atom as heteroatom constituted heterocycle, and as other heteroatom, optionally 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, may be 
proposed. 

As 5 or 6 membered nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom, the same groups as in an item mentioned 
above may be proposed. 

Moreover, as preferred form of compound in accordance with this invention, compound in 
accordance with this invention is compound represented by formula (1-0) and the case wherein 
one of R 1 is phenyl which may be substituted by 1-3 R 4 or 5 or 6 membered nitrogen-containing 
heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and 
oxygen atom (the said nitrogen-containing heteroaromatic ring may be substituted by 1-3 R 4 ) and 
also the other R 1 is 5-7 membered nitrogen-containing aliphatic hetero ring having at least one 
nitrogen atom as heteroatom constituted heterocycle, and as other heteroatom, optionally 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen containing aliphatic hetero ring may be substituted by 1-3 R 4 , and moreover may contain 
1 or 2 double bond in the ring) may be proposed. 
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Among compound represented by formula (1-0), for example, 

5-(4-methanesulphonyl-phenoxy)-2-p^ 

5-(2-carbamoyl-pbenoxy)-2-pyridin-2-yl-6-(6-m^ 

zole, 

5-(2-carbamoyl-pbenoxy)-2-pyrazin-2-yl-6-(6-metbanesulphonyl-pyridin-3-yloxy)-lH-benzimida 
zole, 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesuIphonyl-pyridin-3-yloxy)-lH-benzimidazoIe J 
5-(2-difluoromethoxy-pyridinO-yloxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin-2-yl- 
1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyrazin-2-yl- 
1 H-benzimidazole, 

5 -(2-difluoromethoxy-pyridin-3 -yloxy)-6-(6-methanesulphony l-pyridin-3 -yloxy)-2-( 1 -methyl- 1H 
-pyrazol-3-yl)- 1 H-benzimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-benzimidazole, 

5-(2-fluoro-phenoxy)-2-pyridin-2»yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-benzimidazole, 

5-(2-fluoro-phenoxy)-2-(lH-pyrazol-3^ 

zole, 

5-(2,3-difluoro-phenoxy)-2-(l-methyl-lH-pyrazol-3-yl)-6-(6-ethanesulphonyl-pyridin-3-yloxy)-l 
H-benzimidazole, 

5-(2,4-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-benzimidazo 
le, 

5-(2,5-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-benzimidazo 
le, 

5-(2 > 6-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-benzimidazo 
le, 

5-(2,6-difluoro-phenoxy)-2-(l-methyl-lH-pyrazol-3-yl)-6-(6-ethanesulphonyl-pyridin-3-yloxy)-l 
H-benzimidazole, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulpbonylpyridin-3-yloxy)-2-pyridin-2-yl-lH-benzimidaz 
ole, 

5-(2-fluoropyridin-3-yloxy>6-(6-ethanesulphonylpyridin-3-yloxy)-2-pyrazm-2-yl-lH-benzimida 
zole, 

5-(2-chloropyridin-3-ylqxy)-6-(6-ethanesulphonylpyrid 
zole, 

5-(2-chloropyridin-3-yloxy)-6-(6-ethanesuiphonylpy^ 
zole, 

5-(2-cyanopyridin-3-yloxy)-6-(6-ethanes^ 
ole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesulpbonyl-pyridin-3-yloxy)-2-pyridin-2-yl-lH 
©Rising Sun Communications Ltd. http://www.risingsun.co. uk 



WO05-063 738 43 Caution : Translation Standard is 

Post-Edited Machine Translation 

-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesul^^ 
H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulphonyl-phenoxy)-2-pyridin-2-yl-lH-benzi 
midazole, 

5-(2-difiuoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulphonyl-phenoxy)-2-pyrazin-2-yl-lH-benzi 
midazole, 

5-(2,6-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-benzimid^ 
zole, 

5-(2-carbamoyI-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-benzimidazo 
le, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridm-2-y^ 
dazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulphonyl-pyridin-3-yloxy)-lH-ben 
zimidazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyram-2^ 
zole, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-et^ 
dazole, 

5-(2-fluoro-6-(tetrazol-5-yl)-phenoxy)-2-pyrazin-2-yl-^^ 
benzimidazole, 

5-(2-difluoromethoxypyridin-3-yloxy)-6-(3-chto^ 
1 H-benzimidazole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methanesulphonyl-phenoxy)-lH-benzimidazole, 

4-(2,6-difluoro-phenoxy)-6-(6-methanesulphony^^ 

zole, l 

4-(2,6-difluoro-phenoxy)-6-(6-methanesulphonyl-pyridi^^ 
zole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulphonyl-pyridinO^ 
le, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulphonyl-pyridin-3-^^ 
le, 

4-(l -methyl-2-oxo- 1 ,2-dihydro-pyridin-3-yloxy)-6-(4-ethanesulphonyl-phenoxy)-2-pyridm-2-yl- 
1 H-benzimidazole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulphonyl-pyridin-3-yloxy)-2-(lH-pyrazol-3-yl)-lH-benzim 
idazole, 

4-(2-fluoro-phenoxy)-6-(6-ethanesuiphonyl-pyridin-3^ 

4-(2,3-difluoro-phenoxy)-6-(6-ethanesulphonyl-pyridin«-3-yloxy)-2-pyrazin-2-yl-lH-benzimidazo 
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4-(2,5-difluoro-phenoxy)-6-(6-ethanesulp^ 
le, 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-eth^^ 
dazole 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-meto^ 
midazole, 

4- (2-cyano-6-fluoro-phenoxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzi 
midazole, 

l-(2-(6-(5-bromo-pyridin-2-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)^ 
ne, 

l-(2-(6-(6-methanesulphonyl-pyridin^-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-^ 
l-yl)-ethanone, 

l-(2-(6-(4-hydroxymethyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrr^ 
one, 

1- (2-(6-[4-methanesulphonyl-phenoxy]-^ 
hanone, 

2- (6^4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3^ 
amide, 

2-hydroxy4-(2-(6-(4-methanesulphonyl-l-phenoxy)-2-pyri^^ 
lidin- l-yl)-ethanone, 

H2<6-(6-ethanesulphonyl-pyridinO-yloxy)-2-pyr^ 
yl)-ethanone, 

H2<6-[4HtnethanesuIphonyl-phenoxy]-2-pyrazin^ 
hanone, 

2-fluoro-l<2-(6-(4-methanesulphonyl-pte^ 
n-l-yl)-ethanone, 

5- (6-( 1 -acetyl-pyiToUdin-2-yl)-2-pyridin-2-yl- 1 H-benzimidazol-5-yloxy)-pyridine-2-carbonitriIe, 
H2-(6-[4-methanesulphonyl-phenoxy]-2-pyrid^ 

methylamino-ethanone, 

H2-(6-(4-methanesulphonyl-phenoxy)-2-^^ 

yl)-ethanone, 

H4-fluoro-2-(6-(4-methanesulphonyl-phenoxy)-2-p^^ 
n-l-yl)-ethanone, 

N-(5-(6-[l-acetyl-pyrrolidin-2-yl]-2-py^ 
mide, 

l-(2<2-(5-bromo-pyridin-2-yl)-6-(4-methanesulphonyl-phenoxy)OH-benzimidazol-5-yl)-pyrroli 
din-l-yl)-ethanone, 
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N-(2-(2-[6-(4-memanesulphonyl-phenoxy]-2-pyridin-2-yl-3H-ben 
)-2-oxo-ethyl)-acetamide, 

6-(l -acetyl pyirolidin-2-yl)-5-(4-(methoxymethyl) phenoxy)-2-pyridm-2-yl-l H-benzimidazole • 
mono trifluoroacetate, 

1- (4-((6-(l-acetylpyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) 
pyridin-2( 1 H)-one, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

(2-(2-(5-((2 5 -fluorobiphenyl-4-yl-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin- 1 -yl)-2-oxoethyl) methylamine, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-[[l,2,4]-oxadiazol-3-yl] pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

6- (l -acetyl pyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-5-methylpyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

6- (l-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-py razin-2-y 1- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(6 5 -[methoxymethylpyridin-3-yl] 
oxy)-2-pyridin-2-y 1- 1 H-benzimidazo le, 

2- (2-(5-(4-[2-methyl-2H-tetrazol-5-y 1] phenoxy)-2-pyridin-2-y 1- 1 H-benzimidazol-6-yl) 
pyrrolidin- l-yl)-2-oxo ethanol, 

2-(5-(4-(2-methyl-2H-tetrazol-5-yl) phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidine- 1 -carboxamide, 

5 '-((6-( 1 -acetylpyrrolidin-2-yl)-2-pyridin-2-yl- 1 H-benzimidazol-5-yl) 
oxy)-2H- 1,2' -bipyridin-2-one, 

3 -(4-((6-( 1 -acety lpyrrolidin-2-y l)-2-pyridin-2-y 1- 1 H-benzimidazol-5 -y 1) oxy) 
phenyl)-l ,3-oxazoiidin-2-one, 

6-(l-acetyl pyrrolidin-2-yl)-5-((6-methylpyridin-3-yl) oxy)-2-pyridin-2-yl-lH-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-ylpyridin-3-yl) 
oxy )-2-pyridin-2-y 1- 1 H-benzimidazole, 
6-(l-acetyl-3-fluoropyrrolidin-2-yl)-5-((2 , -fluorobiphenyl-4-yl) 
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oxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 

3-(4-((6-( 1 -acety lpynx)lidin-2-yl)-2-pyrazin-2-yl- 1 H-benzimidazol-5-yl) oxy) 
phenyl)- 1 ,3-oxazolidin-2-one, 

6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-ylpyridin-3-yl) 
oxy)-lH-benzimidazole, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(4-((6«(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) ethanone, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[l,2,4]-oxadiazol-3-yl) 
phenoxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

6-(l-acetyl-5-methylpyrrolidin-2-yl)-5-(4-methanesulphonyl-phenoxy)-2-pyrazin-2-yl-lH-benzi 
midazole, 

N-methyl-2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanamine, 

6-(l-acetyl-5-methylpyrrolidin-2-yl)-5-((6-(methoxymethyl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl>pyrrolidin-2-yl)-et 
hanone, 

1- (l-(6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyiTolidin 

2- yl)-ethanone, 

l-(l-(6-(6-ethanesulphonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2- 
yl)-ethanone, or 

l-(l-(6-(6-ethanesulphonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-yl)-4-fluoro-pyrr 
olidin-2-yl)-ethanone or pharmacologically acceptable salts thereof and the like may be proposed. 

The novel -2-heteroaryl substituted benzimidazole derivatives in accordance with this invention 
can be present as pharmacologically acceptable salts. As the aforesaid salts, acid addition salt or 
base addition salt may be proposed. 

As for the compounds in accordance with this invention, there are cases that stereoisomers, 
tautomers or the like such as optical isomers, diastereoisomer, geometric isomer exist according 
to the type of substituents thereof. Needless to say that these isomers are all included in the 
compounds in accordance with this invention. Again, needles to say that arbitrary mixture of 
isomers thereof is included in the compounds in accordance with this invention. 

Because the compounds of this invention have glucokinase activation action, the said compounds 
are useful as a therapeutic agent and/or preventive agent of diabetes mellitus, furthermore as a 
therapeutic agent and/or preventive agent of diabetic complications. 
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Wherein, the complications of diabetes mellitus are diseases that occur as a result of the onset of 
diabetes mellitus, and as the said complications of diabetes mellitus for example, diabetic 
nephropathy, diabetic retinopathy, diabetic neurosis, diabetic arteriosclerosis and the like are 
nominated. 

Compounds in accordance with this invention can be applicable to both types of diabetes mellitus 
of insulin-dependent diabetes mellitus (1DDM) and non-insulin dependent diabetes mellitus 
(NIDDM) 

Moreover, the insulin-dependent diabetes mellitus (IDDM) is thought to occur due to 
predisposition of hereditary insulin secretion lowering and insulin resistance in the skeletal 
muscle with addition of insulin resistance caused by obesity, and is considered mainly as an adult 
onset 

The compounds in accordance with this invention are thought to be useful for type II diabetes 
mellitus that was impossible to achieve satisfactory lowering of blood glucose level with prior art 
diabetes mellitus drugs, in addition to type I insulin-dependent diabetes mellitus. 

Moreover, in type II diabetes mellitus, it is remarkable that the degree of postprandial 
hyperglycemia is prolonged compared with healthy person, and the compound in accordance with 
this invention or pharmacologically acceptable salts thereof are useful for this type II diabetes 
mellitus. 

Moreover, the compounds in accordance with this invention or pharmacologically acceptable 
salts thereof are useful for the therapy and/or prevention of obesity. 

The compound represented by formula (1-0) 



(in the formula, each symbol has the same the aforesaid definitions) in accordance with this 
invention can be produced, for example, using the following process. 
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(wherein, L 1 and L 2 denote leaving group such as halogen or the like, and each symbol has the 
same definitions as aforesaid). 

(Step 1). 

This step is process to produce compound (2) by reacting compound (1) with compound (A) 
represented by formula R'-X 5 H in the presence of base. More specifically, for example, as LI and 
L 2 , halogen such as fluorine, chlorine and bromine or the like may be proposed. LI and L 2 may be 
the same or different 



As the compound (1) used in this step, for example, 3,5-difluoro-2-nitroaniline, 
3,5-dichloro-2-nitroaniline, 3,5-dibromo-2-mtroaniline, 4-bromo-5-fluoro-2-nitroaniline, 
4,5-difluoro-2-nitroaniline and the like may be proposed. 

Amount of compound (A) used differs depending on compound and kind of solvent, other 
reaction conditions used, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with 
respect to 1 equivalent of compound (1). 
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Amount of base used differs depending on compound which is used, kind of solvent and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used in this step, any one in which reaction of compound (1) and R5-X 5 H 
produced compound (2) may be used, but for example sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine and the like may be proposed. When R5-XsH is primary or secondary amine, there 
does not need to be using base. 

As the reaction solvent which is used, it is not restricted in particular so long as it is inert solvent 
which does not inhibit the reaction, as embodiments for example, pyridine, toluene, 
tetrahydrofuran, 1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is 250 degrees, preferably 0-150 degrees, in this step. 

Usually the reaction time is between 0.1-72 hours, preferably from 30 minutes to 5 hours in this 
step- 
Compound (2) obtained in this way can be subjected to next step without being isolated and 
purified, or after isolation and purification using the like of well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 2). 

This step is.process to produce compound (3) by reacting compound (2) obtained in the aforesaid 
step 1 with the same compound (A) as in the aforesaid step lor a different compound (A), in the 
presence of base. 

This step can be carried out by the same process as in the aforesaid step 1, a process based on this, 
or combination of these and the conventional procedure. 

(Step 3). 

This step is process to produce compound (4) by reducing nitro group of compound (3) obtained 
in the aforesaid step 2. 

As for reductive reaction which is used, process well-known to a person skilled in the art is used 
in this step. 
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As the reductive reaction used in this step, as embodiments, for example, catalytic reduction 
method using hydrogen, formic acid, ammonium formate, hydrazine hydrate and palladium, 
platinum, nickel catalyst; a reduction method using hydrochloric acid, ammonium chloride and 
iron, a reduction method using methanol and tin chloride; and the like may be proposed. 

Amount of reducing agent used in the aforesaid reductive reaction differs depending on the 
compound used, the kind of solvent, and other reaction conditions, but it is usually 1-50 
equivalents, preferably 2-20 equivalents with respect to 1 equivalent of compound (3). 

The reaction solvent which is used is not restricted in particular, so long as there is no hindrance 
to the reaction, for example methanol, N,N-dimethylformamide, ethyl acetate, tetrabydrofuran 
and the like and mixed solvent thereof can be used. 

The reaction temperature and the reaction time are not restricted in particular. However, it is 
reacted for about 1-20 hours, preferably 1 to 5 hours approx at the reaction temperature of about 
-10 to 100°C, preferably around 0-50°C. 

Compound (4) obtained in this way can be subjected to next step without being isolated and 
purified or can be isolated and purified by using the like of well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 4). 

This step is process to produce compound (1) by reacting compound (4) obtained in the aforesaid 
step 3 with- compound (5). 

In this step cyclisation reaction is carried out by process in accordance with literature (for 
example, Synthesis, 10 1380-1390 (2000) or the like), or a process based on this, or a 
combination of these and a conventional procedure. 

As compound (5) used, for example, pyridine carboxaldehyde, pyrazine carboxaldehyde, 
lH-pyrazole-3-carboxaldehyde and the like may be proposed. 

Compound (5) is usually used at 0.1-100 equivalents, preferably 0.1-3 equivalents. 

Reaction solvent which is used in this step is not restricted in particular provided it does not 
hinder the reaction, and for example nitrobenzene, methanol, tetrahydrofuran, 
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N,N-dimethylformamide, toluene and the like or mixture of these solvents may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is 0.1-72 hours, preferably 0.1 to 24 hours. 

Compound (I) in accordance with this invention obtained in this way can be isolated and purified 
by using well known separation and refinement means, for example concentration, vacuum 
concentration, solvent extraction, crystallization, reprecipitation, chromatography and the like. 

(Step 5-1). 

Step 5-1 is process to produce condensed compound by reacting compound (4) obtained in the 
aforesaid step 3 with compound (6). 

Amide reaction in this step is performed using compound (4) and carboxylic acid represented by 
compound (6) or reactive derivative thereof. 

Compound (6) or a reactive derivative thereof is used usually at 0.1-100 equivalents, preferably 
0.1-3 equivalents. 

As "reactive derivative" of compound (6), for example mixed acid anhydride, active ester, active 
amide and the like can be nominated, and these can be obtained by process in accordance with for 
example WO98/05641. 

In the aforesaid reaction, when carboxylic acid represented by compound (6) is used, for example 
carbonyldiimidazole, NjN-dicyclohexylcarbodiimide, l-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide, diphenyl phosphoryl diazide, dipyridyl disulphide-triphenylphosphine and the like, 
are preferred and reaction is preferably in the presence of condensing agent such as 
carbonyldiimidazole and the like. 

The quantity of the aforesaid condensing agent used is not limited closely, but usually is 0.1-100 
equivalents, preferably 0.1-10 equivalents with respect to compound (6). 

Reaction is usually carried out in inert solvent, and, as the aforesaid inert solvent, for example 
tetrahydrofuran N,N-dimeraylformamide, 1,4-dioxane, benzene, toluene, methylene chloride, 
chloroform, carbon tetrachloride, 1,2-dichloromethane, pyridine and the like or mixture of these 
solvents may be proposed. 
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The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is between 0.1-72 hours, preferably from 30 minutes to 24 hours. 

Moreover, the aforesaid reaction may be performed in the presence of base and condensation 
assistant in order that the reaction proceed smoothly. 

As base, 4-dimethylaminopyridine, triethylamine and the like may be proposed. 

The quantity of the aforesaid base used is 0.1-100 equivalents, preferably 0.1-1 equivalents with 
respect to 1 mole of carboxylic acid represented by compound (6) or reactive derivative thereof 
usually. 

As condensation assistant, N-hydroxybenzotriazole hydrate, N-hydroxy succinimide and the like 
may be proposed. 

The quantity of the aforesaid condensation assistant used is 1-100 equivalents, preferably 1-5 
equivalents with respect to 1 mole of carboxylic acid represented by compound (6) or reactive 
derivative thereof usually . 

In the aforesaid reaction, when amino group or imino group which does not participate in reaction 
in reaction materials is present, preferably it is suitably protected with protecting group of amino 
group or imino group, and thereafter, it is reacted, and the aforesaid protecting group of said 
amino group or imino group is eliminated after reaction. 

Condensed compound obtained in this way can be subjected to next step without being isolated 
and purified or can be isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 5-2). 

Step 5-2 is process to produce compound (1-0) by reacting condensed compound obtained in the 
aforesaid step 5-1. 

In this step cyclisation reaction can be performed by process in accordance with literature (for 
example, process described in Tetrahedron, Vol 57 Number 9, pp 1793-1800, 2001 or the like) or 
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a process based on this, or a combination of these and a conventional procedure. 



When p-toluenesulfonic acid is used in cyclisation reaction, amount of p-toluenesulfonic acid is 
usually 0.1-100 equivalents, preferably 0.1-1 equivalents. 

The reaction solvent which is used is not restricted in particular in reaction in this step, provided 
it does not hinder the reaction, and for example toluene, N,N-dimethylformamide, 1,4-dioxane, 
N-methylpyrrolidinone and the like or mixture of these solvents may be proposed. 

The reaction temperature is 0 to 200 degrees, preferably room temperature to reflux temperature 
of reaction solvent. 



The reaction time is usually 0.1 hours to 72 hours, preferably from 30 minutes to 12 hours. 

Compound (1-0) in accordance with this invention obtained in this way may be used without 
isolation and refinement, or can be isolated and purified by using well-known isolation and 
separation means, for example concentration, vacuum concentration, solvent extraction, 
crystallization, reprecipitation, chromatography and the like. 

Compound (1-1 1) in accordance with this invention can be produced by the following process. 




(wherein, L , L denotes leaving group such as halogen or the like; each symbol has the same 
definitions as aforesaid. 



(Step 6). 
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This step is process to produce compound (8) by reacting compound (7) with compound (A-l) in 
the presence of base. More specifically, as L 1 , L 2 , for example, halogen such as fluorine, chlorine 
and bromine or the like may be proposed. 

Amount of compound (A-l) used differs depending on compound and kind of solvent, other 
reaction conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with respect to 1 
equivalent of compound (7). 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used, in this step, any base which produces compound (8), in reaction of 
compound (7) and compound (A-l), for example sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamme and the like may be proposed. 

As the reaction solvent which is used, inert solvent may be proposed, and it is not restricted in 
particular so long as it does not hinder the reaction, and as embodiments for example, pyridine, 
toluene, tetrahydrofuran, 1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethyiacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
0-250°C in this step. 

The reaction time is usually 0.1-72 hours, preferably 0.1-5 hours in this step. 

Compound (8) obtained in this way can be subjected to next step without being purified and 
refined, or it may be isolated and purified by using well known separation and refinement means, 
for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 7). 

This step is process to produce compound (9) by reaction of compound (8) with compound (A-l) 
used in the aforesaid step 1 in the presence of base. 

This step can be carried out by the same process as in the aforesaid step 6, a process based on this, 
or a combination of these processes and conventional procedures. 
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Compound (9) obtained in this way is isolated and refined using well known separation and 
refinement means, for example concentration, vacuum concentration, solvent extraction, 
crystallization, reprecipitation, chromatography and the like, or can be subjected to following step 
without being purified or being isolated and purified it 

(Step 8). 

This step is process to produce compound (10) by reducing nitro group of compound (9). 

This step can be carried out by the same process as in the aforesaid step 3, a method based on this, 
or a combination of these with conventional procedures. 

Compound (10) obtained in this way can be subjected to next step without being isolated and 
purified or after isolation and purification using well known separation and refinement means, for 
example concentration, vacuum concentration, crystallization, solvent extraction, reprecipitation, 
chromatography and the like. 

(Step 9). 

This step is process to produce compound (1-11) in accordance with this invention by reacting 
compound (10) with aforementioned compound (5) or compound (6). 

Reaction of compound (10) and compound (5) can be carried out by the same process as in the 
aforesaid step 4, a process based on this, or a process combining these and the conventional 
procedure. 

Moreover, reaction of compound (10) and compound (6) can be carried out by the same process 
as in the aforesaid step 5-1 and 5-2, a process based on this, or a process combining these and the 
conventional procedure. 

Compound (I- 11) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 

Compound (1-1 1) in accordance with this invention can be produced by the following process. 
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(16) (1-11) 

(wherein, L 1 , L 2 denotes leaving group such as halogen or the like, and each symbol has the same 
definitions as aforesaid). 

(Step 10). 

This step is process to produce compound (12) by reaction of compound (11) and aforementioned 
compound (A- 1). 

This step can be carried out by the same process as in aforesaid step 6, a process based on this, or 
a combination of these and a conventional procedure. 

Compound (12) obtained in this way can be subjected to next step without being isolated and 
purified or can be isolated and purified by using well known separation and refinement means, 
for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 11). 

This step is process to produce compound (13) by reaction of compound (12) and aforementioned 
compound (A-l). 

This step can be carried out by the same process as in aforesaid step 6, a process based on this, or 
a combination of these and a conventional procedure. 
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Compound (13) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 12). 

This step is process to produce compound (14) by reducing nitro group of compound (13). 

This step can be carried out by the same process as in aforesaid step 3, a process based on this, or 
a combination of these and a conventional procedure. 

Compound (14) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 13). 

This step is process to produce compound (15) by introducing nitro group into compound (14) 
obtained in the aforesaid step. 

Nitration in this step process may be performed by process in accordance with literature (for 
example Synthetic Communications Vol. 31 No. 7, pp 1 123-1 128, 2001 or the like), or a process 
based on this, or a combination of these and a conventional procedure. If necessary, said nitration 
reaction is performed with amino groups in compound (14) protected. 

When potassium nitrate is used in nitration, amount of potassium nitrate is usually 0.1-100 
equivalents, preferably 0.1-2 equivalents. 

Reaction solvent which is used is not restricted in particular provided it does not hinder the 
reaction in this step, and for example trifluoroacetic acid, trifluoroacetic acid anhydride, 
hydrochloric acid, sulphuric acid, nitric acid and the like may be proposed. 

The reaction temperature is usually 0 degrees to reflux temperature of reaction solvent, preferably 
room temperature to reflex temperature of solvent. 

The reaction time is usually 0.1 to 72 hours, preferably from 30 minutes to 12 hours. 
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Compound (15) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 14). 

This step is process to produce compound (16) by reducing the nitro group which compound 
(15) contains. 

This step can be carried out by the same process as in aforesaid step 3, a process based on this, or 
a combination of these and a conventional procedure. 

Compound (16) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 15). 

This step is process to produce compound (1-11) in accordance with this invention by reacting 
compound (16) and aforementioned compound (5) or compound (6). 

Reaction of compound (16) and compound (5) can be carried out by the same process as in 
aforesaid step 4, a process based on this, or a combination of these and a conventional procedure. 

Moreover, reaction of compound (16) and compound (6) can be carried out by the same process 
as in the aforesaid step 5-1 and 5-2, a process based on this, or a process combining these and the 
conventional procedure. 

Moreover, it is possible to produce compound (1-11) in accordance with this invention by 
reacting the aforesaid compound (14) and (6), introducing a nitro group, and finally either 
reducing said nitro group to amino group, and simultaneously performing cyclisation reaction or 
carrying out cyclisation separately, in accordance with requirements. 

Moreover, amidation, nitration, reduction of nitro group to amine, and cyclisation may be 
performed by the same method as in step 5-1, step 13, step 3 and step 5-1, a process based on 
these and a combination of these and a conventional procedure. 



Compound (1-11) in accordance with this invention obtained in this way can be isolated and 
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purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 

Compound (1-11-0) in accordance with this invention can be produced for example by the 
following process. 




(22) ( 23 ) 




(24) 0-11-O) 



(wherein, L ! , L 2 , L 3 , L 4 denotes leaving group such as halogen or the like. Rp 1 denotes protecting 
group of hydroxy. Each symbol has the same definitions as aforesaid). 

(Step 16). 

This step is reaction to introduce protecting group into compound (17). Introduction of hydroxy 
protecting group Rp 1 of compound (17) used in this step may be performed as described in the 
literature, (for example, Protective Groups in Organic Synthesis, T.W, Green, 2nd edition, John 
Wiley and Sons, 1991), a process based on this, or a combination of these and a conventional 
procedure. 



More specifically, for example, as Rp 1 , methoxymethyl, methyl, benzyl, 4-methoxy-benzyl, 
2-(trimethylsilyI) ethoxymethyl, 2-(trimethylsilyl) ethyl, tert-butyldimethylsilyl, tert-butyl 
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carbonyl and the like may be proposed. 

Amount of compound (B) used differs depending on compound and kind of solvent, and other 
reaction conditions used, usually 0.1-20 equivalents, preferably 0.5-5 equivalents with respect to 
1 equivalent of compound (17). 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used in this step, any one that produces compound (18) in reaction of 
compound (17) and compound (B) may be used, but for example cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine, imidazole and the like may be proposed. 

Reaction temperature is usually 0 - reflux temperature of reaction solvent, and preferably 0-80°C. 
Reaction time is usually 0.1-72 hours, and preferably 0.5-12 hours. 

As the reaction solvent which is used, inert solvent is proposed, and is not restricted in particular 
so long as it does not hinder the reaction, as embodiments for example, pyridine, toluene, 
1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, 
l-methyl-2-pyrrolidinone and the like may be proposed. 

Compound (18) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 17). 

This step is process to produce compound (19) by reaction compound (18) and the aforesaid 
compound (A-l). 

This step can be carried out by the same process as in aforesaid step 10, a process based on this, 
or a combination of these and a conventional procedure. 

Compound (19) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
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reprecipitation, chromatography and the like. 
(Step 18). 

This step is process to produce compound (20) by reducing the nitro group which compound 
(19) contains. 

This step may be performed by the same process as step 12, process based on this, or a 
combination of these and a conventional procedure. 

Compound (20) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 19). 

This step introduces nitro group into compound (20) and is process to produce compound (21). 

This step can be carried out by the same process as in aforesaid step 13, a process based on this, 
or a combination of these and a conventional procedure. 

Compound (21) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 20). . 

This step reduces nitro group of compound (21) and is process to produce compound (22). 

This step can be carried out by the same process as in aforesaid step 14, a process based on this, 
or a combination of these and a conventional procedure. 

Compound (22) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by well known separation and refinement means, for 
example concentration, vacuum concentration, crystallization, solvent extraction, reprecipitation, 
chromatography and the like. 

(Step 21). 

This step is process to produce compound (23) by reacting compound (22) with aforementioned 
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compound (5) or compound (6). 

Reaction of compound (22) and compound (5) can be carried out by the same process as in 
aforesaid step 4, a process based on this, or a combination of these and a conventional procedure. 

Moreover, reaction of compound (22) and compound (6) can be carried out by the same process 
as in the aforesaid step 5-1 and 5-2, a process based on this, or a process combining these and the 
conventional procedure. 

Compound (23) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 22). 

This step is process to produce compound (24) by eliminating protecting group of hydroxy of 
compound (23). 

Elimination of hydroxy protecting group Rp 1 of compound (17) used in this step may be 
performed by the process described in the literature, (for example, Protective Groups in Organic 
Synthesis, T.W, Green, 2nd edition, John Wiley and Sons, 1991 and the like), a process based on 
this, or a combination of these and a conventional procedure, and in this step when Rp 1 is benzyl, 
for example, said elimination of protecting groups can be carried out by using catalytic 
hydrogenation using palladium-carbon catalyst. 

When palladium hydroxide- carbon catalyst is used in removal of Rp 1 , amount of catalyst is 
usually 0.01-1000 equivalents, preferably 0.1-10 equivalents. 

Reaction solvent used in this step is not restricted in particular provided it does not hinder the 
reaction, for example methanol, ethanol and the like may be proposed. 

The reaction temperature is usually room temperature to reflux temperature of reaction solvent, 
preferably room temperature to 100 degrees. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 12 hours. 

Compound (24) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
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means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 23). 

This step is process to produce compound (1-2) in accordance with this invention by step of 
reacting compound (24) and compound (C) (step 23-1) or step of reacting compound (24) and 
compound (D) (step 23-2). 

(Step 23-1). 

As L 4 in compound (C), for example, halogen atom such as chlorine, bromine, iodine or the like 
may be proposed. 

Amount of compound (C) used differs depending on compound and kind of solvent, and other 
reaction conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with respect to 1 
equivalent of compound (24). 

The reaction in this step is performed in the presence of base. Amount of base used differs 
depending on compound used, kind of solvent and other reaction conditions, it is usually 0.1-20 
equivalents, preferably 0.5-5 equivalents with respect to 1 equivalent of compound (24). 

As the base which is used, in reaction of compound (24) and compound (C), any which produced 
compound (1-2) may be used, but for example sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine and the like may be proposed. 

As the reaction solvent which is used, inert solvent may be proposed, it is not restricted in 
particular so long as there is no hindrance of the reaction, as embodiments for example, pyridine, 
toluene, tetrahy drofuran, 1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
0-150°C in this step. 



Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 5 hours in this step. 

Compound (1-2) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
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like. 

(Step 23-2). 

This step is process to produce compound (1-2) in accordance with this invention by reacting 
compound (24) obtained in the aforesaid step and compound (D) and carrying out protection, 
deprotection in accordance with requirements. 

Reaction of compound (24) and compound (D) can be carried out by so-called Mitsunobu 
Reaction, in the presence of phosphine compound and azo compound, in accordance with 
literature (for example Mitsunobu 0. et al. "The use of diethyl azodicarboxylate and 
triphenylphosphine in synthesis and transformation of natural products", Synthesis, Vol. 1, 1981 
p 1-28), a process based on this or a combination of these with conventional procedure. 

Amount of alcohol compound (D) used in this step is usually 0.5-10 equivalents, more preferably 
1-3 equivalents with respect to 1 equivalent of compound (24). 

As the phosphine compound used in this step, usually for example triphenylphosphine, triethyl 
phosphine and the like may be proposed. 

The amount of phosphine compound used is usually 0.5-10 equivalents, and preferably 1-3 
equivalents, for 1 equivalent of compound (24). 

As the azo compound which is used, for example diethylazo dicarboxylate, diisopropyl azo 
dicarboxylate and the like may be proposed. 

Amount of azo compound is usually 0.5-10 equivalents, preferably 1-3 equivalents with respect 
to 1 equivalent of compound (24). 

The reaction time is usually 1-48, preferably 4-12 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
15-30°C in this step. 

As the reaction solvent used in this step, it is not restricted in particular so long as there is no 
hindrance of the reaction, as embodiments for example tetrahydrofuran, toluene and the like may 
be proposed. 



Moreover, it is possible to produce compound (1-11-0) in accordance with this invention by 
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reacting the aforesaid compound (20) and (6) then introducing a nitro group, and finally, reducing 
said nitro group to amino group at the same time as it is cyclised, or if necessary, performing 
cyclisation reaction separately. 

Moreover, amidation of compound (20) and compound (6), nitration, nitro group reduction to 
amino group and cyclisation reaction may be performed by the same processes as in step 5-1, step 
13, step 3 and step 5-1, by processes based on these, or on combinations of these and 
conventional procedures. 

Compound (1-11-0) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 

Of the compounds (I) in accordance with this invention, the compounds (1-4) in which X is 
nitrogen atom may be produced by the following process. 




(26) (1^4) 



(wherein, Rx denotes 1-6C alkyl that has 2 halogen atoms, aldehyde, ester, CN or their 
equivalents, and the other symbols has the same the aforesaid meaning). 

(Step 24). 

This step is process to produce compound (25) from compound (4). 

This reaction may be performed in the presence of base by process in accordance with literature 
(for example Indian J. Chem. Sect. B, 32, 2;1993, 262-265) or a process based on this, or a 
combination of these and a conventional procedure. 



For example, when it is reacted using sulfur dioxide, amount of the sulfur dioxide which is used 
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is usually 0.1-500 equivalents, preferably 0.5-10 equivalents. 

As the base which is used, in reaction with compound (4), if it is one which produces compound 
(25), any kind of one may be used, but for example sodium hydroxide, sodium hydride, cesium 
carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium acetate, 
potassium-tert butyrate, triethylamine and the like may be proposed. 

The reaction time is usually 1-48 hours, preferably 4-12 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 0 to 
reflux temperature of solvent in this step. 

As the reaction solvent used in this step, it is not restricted in particular so long as there is no 
hindrance of the reaction, as embodiments for example ethanol, water, toluene, tetrahydrofiiran, 
1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, 
l-methyl-2-pyrrolidinone and the like may be proposed. 

Compound (25) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 25). 

This step produces compound (26) using compound (25). Reaction in this step can be performed 
using hydrazine monohydrate process in accordance with literature (for example, Indian J. Chem. 
Sect. B, EN, 32, 2;1993, 262-265) or a process based on this, or a combination of these and a 
conventional procedure. 

Amount of the hydrazine monohydrate which is used is usually 0.1-1000 equivalents, preferably 
1-100 equivalents. 

The reaction time is usually 1-48 hours, preferably 4-24 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 0 to 
reflux temperature of solvent in this step. 

Preferably reaction is carried out with absence of solvent in this step, but a reaction solvent may 
be used provided it does not hinder the reaction, as embodiments of the reaction solvent, for 
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example ethanol, water, toluene, tetrahydrofiiran, 1 ,4-dioxane, N,N-dimethylformamide, 
N,N-dimethylacetamide, dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be 
proposed. 

Compound (26) obtained in this way is isolated and refined by using well known separation and 
refinement means, for example concentration, vacuum concentration, solvent extraction, 
crystallization, reprecipitation, chromatography and the like, or it can be subjected to following 
step without being isolated and purified. 

(Step 26). 

This step is process to produce compound (1-4) in accordance with this invention by reacting 
compound (26) and compound (E). 

Reaction in this step may be performed by process in accordance with literature (for example 
Indian J. Chem. Sect. B, EN, 32, 2;1993, 262-265 or the like) or a process based on this, or a 
combination of these and a conventional procedure. 

When for example pyrazole is formed, it can be synthesised by carrying out reaction using 
tetramethoxypropane. 

Amount of tetramethoxy propane used is usually 0.1-500 equivalents, preferably 0.5-100 
equivalents. 

The reaction time is usually 1-48 hours, preferably 4-12 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 0 
degrees to reflux temperature of solvent in this step. 

As the reaction solvent used in this step, it is not restricted in particular so long as there is no 
hindrance of the reaction, as embodiments for example, water, toluene, tetrahydrofiiran, 
1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, 
l-methyl-2-pyrrolidinone and the like may be proposed. 

Compound (1-4) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 
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Compound (1-12) in accordance with this invention represented by 

R 11 — X51 .X 



» N RingA 

a-12) 



(each symbol is the same as above) may be produced for example by the following process. 

R 11 X 5 iH . .L 2v X v NH 2 

1 * 4 Step 27 ' ^51 *4 Step28 R 11 

(27) R11 (28 ) < 29 > 

"ii 29 Step 30 R"^ 51 ^xTn0 2 



R" 

(30) RingA (3D 
OHC-)(^R 3 ) m 

(S) 

R |^iyXi .^NH 2 ^ - Ci-12) 

R^^^XPNHa or „ Wng'A 
HOOC-<A^R3) m 



Step 31 



Step 33-1 ;-l Step 33-2 



(M2) 



(wherein L 1 , L 2 denote a leaving group such as halogen, and the other symbols are same as 
above). 

(Step 27). 

This step is process to produce compound (28) by reacting compound (27) and the aforesaid 
compound (A-l) in the presence of base. As L 1 , L 2 , more specifically, halogen such as fluorine, 
chlorine and bromine or the like may be proposed. 
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Amount of compound (A-l) used differs depending on the compound used, the kind of solvent, 
and other reaction conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with 
respect to 1 equivalent of compound (27). 

Amount of base used differs depending on compound used, kind of solvent and other reaction 
conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used in this step, if it is one which produces compound (28) by reaction of 
compound (27) and compound (A-l), any kind may be used, but for example sodium hydride, 
cesium carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium 
acetate, potassium-tert butyrate, triethylamine and the like may be proposed. 

As the reaction solvent which is used, inert solvent may be proposed, it is not restricted in 
particular so long as there is no hindrance of the reaction, as embodiments for example, pyridine, 
toluene, tetrahydrofuran, 1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to 150 degrees in this step. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 5 hours in this step. 

Compound (28) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for. example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 28). 

This step is process to produce compound (29) by reducing nitro group of compound (28) 
obtained in the aforesaid step. As for reductive reaction which is used, process well-known to a 
person skilled in the art is used in this step. 

As the reductive reaction used in this step, as embodiments for example, catalytic reduction 
method using using hydrogen, formic acid, ammonium formate, hydrazine hydrate and palladium, 
platinum, nickel catalyst, reduction method using methanol and tin chloride, catalytic reduction 
method using hydrochloric acid, ammonium chloride and iron, and the like may be proposed. 
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In this step, when 10 % palladium-carbon catalyst is used in reduction of nitro group, amount of 
10 % palladium- carbon catalyst is usually 0.01-10 equivalents, more preferably 0.1-1 equivalents. 

Reaction solvent which is used is not restricted, provided it does not hinder the reaction in 
reaction in this step, for example methanol, ethanol, tetrahydrofuran, N,N-dimethylformamide 
and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 12 hours. 

Compound (29) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 29). 

This step is process to produce compound (30) by introducing nitro group into compound (29) 
obtained in the aforesaid step. 

Nitration in this step may be performed by process in accordance with literature (for example, 
Synthetic Communication Vol. 31 issue 7, pp 1123-1128, 2001 or the like), or a process based on 
this, or a combination of these and a conventional procedure, if necessary after adding protecting 
group to aniline. 

When potassium nitrate is used in nitration, amount of potassium nitrate is usually 0.1-100 
equivalents, preferably 0.1-1 equivalents. 

Reaction solvent used in this step is not restricted in particular provided it does not hinder the 
reaction, for example trifluoroacetic acid, trifluoroacetic anhydride, hydrochloric acid, sulphuric 
acid, nitric acid and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 12 hours. 
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Compound (30) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 30). 

This step is process to produce compound (31) by reacting compound (30) obtained in the 
aforesaid step and the aforesaid compound .(A-l). 

This step may be carried out by the same process as in aforesaid step 27, a process based on this, 
or a combination of these and a conventional procedure, if necessary after adding aniline 
protecting group. 

Compound (31) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 31). 

This step is process to produce compound (32) by reducing nitro group of compound (31) 
obtained in the aforesaid step 30. 

The reaction can be carried out by the same process as in aforesaid step 8, a process based on this, 
or a combination of these and a conventional procedure in this step. 

Compound _(32) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization,-solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 32). 

This step is process to produce compound (1-2) in accordance with this invention by reacting 
compound (32) obtained in the aforesaid step 31 and compound (5). 

The reaction can be carried out by the same process as in aforesaid step 4, a process based on this, 
or a combination of these and a conventional procedure in this step. 

Compound (1-2) in accordance with this invention obtained in this way can be isolated and 



©Rising Sun Communications Ltd. 



http://www. risingsun. co. uk 



WOOS-063738 



72 Caution : Translation Standard is 

Post-Edited Machine Translation 



purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, solvent extraction, crystallization, reprecipitation, chromatography and the 
like. 

(Step 33-1) 

This step is process to produce condensed compound by reacting compound (32) obtained by 
aforesaid step 31 with compound (6). 

The reaction can be carried out by the same process as in aforesaid step 5-1, a process based on 
this, or a combination of these and a conventional procedure in this step. 

Condensed compound obtained in this way can be subjected to next step without being isolated 
and purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(33-2). 

This step is process to produce compound (1-12) in accordance with this invention by cyclization 
reaction of condensed compound obtained in the aforesaid step 33-1. 

Cyclization reaction can be carried out by the same process as in aforesaid step 5-2, a process 
based on this, or a combination of these and a conventional procedure in this step. 

Moreover, compound (I- 11) in accordance with this invention may be produced by reacting the 
aforesaid compound (29) and (6) then introducing nitro group, and reducing said nitro group to 
amino group at the same time as cyclization, or if necessary performing cyclization reaction 
separately, moreover, reacting with compound (A) before cyclization or after cyclization. 

Moreover, amidation of compound (29) and compound (6), nitration, reduction of nitro group to 
amine group, reaction with compound (A) and cyclization reaction may be performed by the 
same processes as in step 5-1, step 13, step 3, step 30 and step 5-1 respectively, a process based 
on this or a combination of these processes and the conventional procedure. 

Compound (1-12) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 
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Moreover, it is possible to produce compound (1-12) in accordance with this invention by using 
compound (31) in accordance with the following process. 



R 11 X 51 H R 11 X 51 H 

( R 2^ X Y N ° 2 (A-1) / R2 \^ X V N °2 < A - 1 > 

L^XT^COgR 8 Step 34 ~ q X5^xf^C0 2 R 8 Step 35 

03) R 11 (34) 

?<51 ^ 2n Step 35-1 j<5l X 4 NH 2 

R11 ,1,11 

(35) (31) 

(wherein, each symbol is the same as above). 



(Step 34). 

This step is process to produce compound (34) by reacting compound (33) and the aforesaid 
compound (A-1). In this step, the reaction can be carried out by the same process as in aforesaid 
step 27, a process based on this, or a combination of these and a conventional procedure. 

Compound (34) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 35). 

This step is process to produce compound (35) by reacting compound (34) and the aforesaid 
compound (A-1). In this step, the reaction can be carried out by the same process as in aforesaid 
step 30, a process based on this, or a combination of these and a conventional procedure. 



Compound (35) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 



(Step 33-1). 

This step is process for producing compound (31) by converted the C(0)OR8 of compound (35) 

obtained in the aforesaid step 35 into amino group, for example so-called Curtius transfer 
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reaction may be proposed. 

The reaction can be carried out the same process as the step 48 given later, a process based on 
this or a combination of these processes and the conventional procedure. 

Compound (31) obtained in this way can be isolated and purified by using well known separation 
and refinement means, for example concentration, vacuum concentration, crystallization, solvent 
extraction, reprecipitation, chromatography and the like. 

Using the obtained compound (31), and using the aforesaid step 31, 32, 33-1 or 33-2, compound 
(1-12) in accordance with this invention may be produced. 




(wherein, n denotes 1 or 2, and Y denotes leaving group, and the other symbols are the same as 
above) 
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(Step 36) 

This step is process for producing compound (37) by reacting the compound (27) mentioned 
above and compound (36) in the presence of base and metal catalyst 

As L 1 and L 2 , for example, halogen such as fluorine, chlorine, bromine, iodine or the like may be 
proposed. 

Any kind of M 1 may be used as long as it produces compound (37) in the reaction of compound 
(27) and compound (36), but as embodiments for example tin, boron acid, borate ester and the 
like trialkyl ester may be proposed. As compound (36), for example, trimethyl-(pyridin-2-yl) tin 
or l-(tert butoxycarbonyl) pyrrole-2-boron acid and the like may be proposed. 

As compound (36), when trimetbyl-(pyridin-2-yl) tin is used, for example, a process using 
so-called Stille reaction may be proposed. 

Moreover, as compound (36), when l-(tert butoxycarbonyl) pyrrole-2-boron acid is used, for 
example, a process using so-called Suzuki reaction may be proposed. 

Amount of compound (36) used differs depending on the compound and the kind of solvent, 
other reaction conditions, but it is usually 0.1-50 equivalents with respect to 1 equivalent of 
compound (27), preferably 0.2-10 equivalents. 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base, used in this step, any kind may be used as long as it produces compound (37) in the 
reaction of compound (27) and compound (36), but for example sodium hydride, cesium 
carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium acetate, 
potassium t-butoxide, triethylamine and the like may be proposed. 

Amount of metal catalyst used differs depending on the compound used, the kind of solvent, and 
other reaction conditions, but it is usually 0.01-10 equivalents, preferably 0.05-5 equivalents. 

As metal catalyst used in this step, any type may be used as long as it produces compound (37) in 
the reaction of compound (27) and compound (36), and for example tetrakis triphenylphosphine 
palladium, dichloro bis triphenyl phosphine palladium, dichloro (l.l'-bis (dichlorophosphino) 
ferocene) palladium or the like may be proposed. 
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The reaction solvent used in this step is not restricted in particular providing that it does not 
hinder the reaction, for example ethylene glycol dimethylether, water, toluene, tetrahydrofuran, 
N,N-dimethylformamide, 1,4-dioxane, benzene, acetone and the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1-72 hours, preferably 30 minutes to 12 hours. 

The compound (37) obtained in this way can be subjected to next step without being purified or 
being isolated and purified by using well known separation and refinement means, for example 
concentration, vacuum concentration, crystallization, solvent extraction, reprecipitation, 
chromatography and the like. 

(Step 37). 

This step is process for producing compound (38) by reacting compound (37) and the aforesaid 
compound (A-l). 

In this step, the reaction can be carried out by the same process as in aforesaid step 27, a process 
based on this, or a combination of these and a conventional procedure. 

Compound (38) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 38). 

This step is process for producing compound (39) by reducing the hetero aromatic ring and nitro 
group of compound (38) with metal catalyst under hydrogen atmosphere, and in accordance with 
requirements introducing protecting group. 

Amount of reducing agent used is usually 0.01-10 equivalents, preferably 0.1-1 equivalents. 

The reducing agent used in this step can be any as long as it produces compound (39) from 
compound (38), but for example 10 % platinum-carbon, platinum-black or the like may be 
proposed. 



Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
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the reaction, and for example methanol, ethanol, tetrahydrofuran, 1,4-dioxane, ethyl acetate and 
the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1-72 hours, preferably 0.5-12 hours. 

Usually reaction pressure in this step is normal pressure to 100 atmosphere, preferably normal 
pressure to 20 atmosphere. 

Compound (39) obtained in this way can be subjected to next step without being purified or 
isolated or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 39). 

This step is process for producing compound (40) by introducing nitro group into compound (39). 
The reaction in this step can be carried out by the same method as in the aforesaid step 29 or 
process based on this, or a combination of these and a conventional procedure. Rp 1 can be 
converted in accordance with requirements. 

Compound (40) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 40). 

This step is process for producing compound (41) by reducing the nitro group of compound (40), 
The reaction in this step can be carried out by the same process as in aforesaid step 31 or process 
based on this, or a combination of these and a conventional procedure. 

Compound (41) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 41). 
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This step is process for producing compound (42) by reacting compound (41) and the aforesaid 
compound (5), or for producing compound (42) by reacting compound (41) and the aforesaid 
compound (6) and thereafter by subjection to cyclization reaction. 

Reaction of compound (41) and the aforesaid compound (5) can be carried out by the same 
process as in aforesaid step 32 or process based on this, or a combination of these and a 
conventional procedure. 

Moreover, the reaction of reacting compound (41) and the aforesaid compound (6), and thereafter 
subjecting to cyclization reaction, can be carried out by the same process as in the aforesaid step 
33-1 and 33-2, a process based on this, or a process combining these and the conventional 
procedure. 

Compound (42) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 42). 

This step is for producing compound (43) by removing the protecting group Rp 1 of the amino 
group of the obtained compound (42). 

The process of elimination of the protecting group Rp 1 of amino group can be carried out by the 
process described above, (for example, Protective Groups in Organic Synthesis, T.W, Green, 2nd 
edition, John Wiley and Sons, 1991), a process based on this, or a combination of these and a 
conventional procedure. 

Compound (43) obtained in this way can be subjected to next step without being purified or 
isolated or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 43). 

This step is process to produce compound in accordance with this invention (1-3) by reacting 
compound (43) and compound (F). Introduction of protecting group R 4 of amino group used in 
this step may be performed by the process described above (for example, Protective Groups in 
Organic Synthesis, T.W, Green, 2nd edition, John Wiley and Sons, 1991), a process based on this, 
or a combination of these and a conventional procedure. 
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As R 4 , for example, alkyl, alkyl amide, carbamoyl, alkylcarbamoyl, alkyl carbamate and the like 
may be proposed. 

As compound (F), for example, acetic anhydride, anhydrous trifluoroacetic acid, propionic acid, 
chloroacetic acid, acrylic acid ethyl ester, methane sulphonyl chloride, benzyl bromide and the 
like may be proposed. 

Amount of compound (F) used differs depending on the compound used and the kind of solvent, 
other reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with 
respect to 1 equivalent of compound (43). 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, and for example dichloromethane, chloroform, tetrahydrofuran, acetonitrile, 
dimethylformamide, benzene, acetone, ethanol, 2-propanol and the like are nominated. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1 to 72 hours, and preferably from 30 minutes to 12 
hours. 

Moreover, the aforesaid compound (39) and (6) are reacted, thereafter, nitro group is introduced, 
and finally cyclisation is carried out simultaneously to the reduction of the said nitro group to 
amino group, or in accordance with requirements cyclisation reaction is separately carried out, 
and thereby, the compound in accordance with this invention (1-31) con be produced. 

Moreover, the amidation of compound (39) and compound (6), nitration and reduction from nitro 
group to amino group and cyclisation reaction can be carried out respectively by the same process 
as in the aforesaid step 5-1, step 13, step 3 and step 5-1, processes based on these, or processes 
combining these and the conventional procedure. 

Compound in accordance with this invention obtained in this way (1-31) can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, solvent extraction, crystallization, reprecipitation, chromatography and the 
like. 



Moreover, in compound (42), when the protecting group Rp of amino group comes under 
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desired R s the compound (42) is the compound in accordance with this invention without 
thereafter carrying out steps 42 and 43. 

Moreover, when compound (43) is desired compound, compound (43) comprises compound in 
accordance with this invention without carrying out step 43. 

The compound in accordance with this invention (1-31) can be produced by following process. 




(wherein, Rp 2 , Rp 3 and Rp 4 respectively denote protecting group, and L denotes leaving group, 
and the other symbols are the same as above). 
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(Step 44). 

This step is a processes to produce compound (45) by reacting compound (44) and the aforesaid 
compound (36). Rp2 denotes protecting group of X 5 , and as embodiments for example, 
methoxymethyl, methyl, benzyl, 4-methoxy-benzyl, 2-(trimethylsilyl) ethoxymethyl, 
2-(trimethylsilyl) ethyl, tert-butyldimethylsilyl, tert-butyl carbonyl and the like may be proposed. 
Moreover, Rp3 denotes protection of carboxyl, and as embodiments for example methoxymethyl, 
methyl, ethyl, tert-butyl, benzyl,-4-methoxy-benzyl, 2-(trimethylsilyl) ethyl, 
tert-butyldimethylsilyl and the like may be proposed. Rp4 denotes inert alkyl, and as 
embodiments for example, methyl, ethyl, tert-butyl, benzyl, 4-methoxy-benzyl, 2-(trimethylsilyl) 
ethyl and the like may be proposed. The reaction in this step can be carried out by the same 
process as in aforesaid step 36, a process based on this, or a combination of these and a 
conventional procedure. Compound (45) obtained in this way can be subjected to next step 
without being isolated and purified or after being isolated and purified by using well known 
separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography and the like. 

(Step 45). 

This step is process for producing compound (46) by reducing the hetero aromatic ring of 
compound (45) obtained in aforesaid step with metal catalyst under hydrogen atmosphere. 

Amount of reducing agent used is usually 0.01-10 equivalents, preferably 0.1-1 equivalents. 

The reducing agent used in this step can be any as long as it produces compound (46) from 
compound (45), but for example 10 % platinum-carbon, platinum-black or the like may be 
proposed. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, and for example methanol, ethanol, tetrahydrofuran, 1,4-dioxane, ethyl acetate and 
the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1-72 hours, preferably 0.5-12 hours. 

Usually reaction pressure in this step is normal pressure to 100 atmosphere, preferably normal 
pressure to 20 atmosphere. 
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Compound (46) obtained in this way can be subjected to next step without being purified or 
isolated or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 46). 

This step is process to produce compound (47) by removing the protecting group Rp2 of 
compound (46). The elimination of the protecting group in this step can be carried out by the 
process described above, (for example, Protective Groups in Organic Synthesis, T.W, Green, 2nd 
edition, John Wiley and Sons, 1991), a process based on this, or a combination of these and a 
conventional procedure. When the Rp2 is methoxymethyl, for example, said elimination of 
protecting groups can be carried out by using trifluoroacetic acid and the like. 

When trifluoroacetic acid is used for the removal of Rp 1 , amount of catalyst is usually 0.01-1000 
equivalents, preferably 0.1-10 equivalents. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, for example chloroform and the like may be proposed. 

Usually the reaction temperature is room temperature to reflux temperature of the reaction 
solvent, preferably room temperature to 100°C. 

Usually the reaction time is 0.1-72 hours, preferably from 30 minutes to 12 hours. 

Compound (47) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. Rp 1 can be converted in accordance with 
requirements. 

(Step 47). 

This sep is process to produce compound (48) by reacting compound (47) and compound (G). 
Wherein, L denotes leaving group, and the groups same as in the aforesaid L 1 and L 2 may be 
proposed. As compound (G), for example, benzyl bromide, 4-fluoro-benzonitrile, 
4-fluoro-benzaldehyde and the like may be proposed. In this step, the reaction can be carried out 
by the same process as in aforesaid step 27, a process based on this, or a combination of these and 
a conventional procedure. Compound (48) obtained in this way can be subjected to next step 
without being isolated and purified or after being isolated and purified by using well known 
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separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography. 

(Step 48). 

This step is process to produce compound (49) by removing the protecting group Rp3 of the 
carboxyl which compound (48). As protecting group of the carboxyl which compound (48), any 
kind can be used as long as it acts as protecting group of carboxyl in the aforesaid steps 44-47 
and it can be readily eliminated in step 48, and for example lower alkyl containing straight chain 
or branched chain such as methyl, ethyl, tert-butyl and the like, halogeno lower alkyl such as 
2-iodo ethyl, 2,2,2-trichloroethyl and the like, allyl lower alkenyl such as 2-propenyl, 
2-methyl-2-propenyl and the like, aralkyl and the like such as benzyl, para methoxy-benzyl and 
the like are nominated. 

The introduction and removal process of protecting group Rp3 of such carboxyl can be carried 
out by the process described in literature (for example, Protective Groups in Organic Synthesis, 
T.W, Green, 2nd edition, John Wiley and Sons, 1991), a process based on this, or a combination 
of these and a conventional procedure. When the Rp2 is methoxymethyl, for example, said 
elimination of protecting groups can be carried out by using trifluoroacetic acid and the like. 

Compound (49) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 49). 

This step is_ process to produce compound (50) by reacting compound (49) and compound (H), 
and it is so-called Curtius rearrangement reaction and can be carried out using phosphoric acid 
azide compound in the presence of base and alcohol compound (17-1) process in accordance with 
literature (for example, Tetrahedron, vol. 31, 1974, pp. 2151-2157 etc), a process based on this, 
or a combination of these and a conventional procedure. 

Amount of alcohol compound (H) used differs depending on the compound and the kind of 
solvent, other reaction conditions used, but it is usually 0.1-20 equivalents, preferably 0.5-5 
equivalents with respect to 1 equivalent of compound (49). 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 
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As the phosphoric acid azide compound used in this step, any kind may be used as long as it 
produces compound (50) in the reaction of compound (49) and compound (H), but for example 
diethyl phosphoric acid azide, diphenyl phosphoric acid azide and the like may be proposed. 

As the base used in this step, any kind may be used as long as it produces compound (50) in the 
reaction of compound (49) and compound (H), but for example sodium hydride, cesium 
carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium acetate, 
potassium t-butoxide, triethylamine and the like may be proposed. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, for example toluene, tetrahydrofuran, methylene chloride, chloroform, 1,4-dioxane, 
benzene and the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C 

Usually the reaction time in this step is 0.1-72 hours, preferably 30 minutes-12 hours. 

Compound (50) obtained in this way can be subjected to next step without being purified it made 
of or isolation to be isolated and purified by using well known separation and refinement means, 
for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 50). 

This step is process to produce aforesaid compound (40) by introducing nitro group into 
compound (50). The reaction in this step can be carried out by the same process as in the 
aforesaid step 29, a process based on this, or a combination of these and a conventional 
procedure. 

The compound (40) obtained in this way can be isolated and purified by using well known 
separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography and the like, or without being 
isolated and purified, and the compound in accordance with this invention (1-3) can be produced 
by the process of the aforesaid steps 40-43. 

Moreover, the amidation of compound (50) and compound (6), nitration and reduction from nitro 
group to amino group and cyclisation reaction can be carried out respectively by the same process 
as in the aforesaid step 5-1, step 13, step 3 and step 5-1, processes based on these, or processes 
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combining these and the conventional procedure. The elimination of Rp4 can be carried out by 
the process described above, (for example, Protective Groups in Organic Synthesis, T.W, Green, 
2nd edition, John Wiley and Sons, 1991), a process based on this, or a combination of these and a 
conventional procedure. 

The novel 2-heteroaryl substituted benzimidazole derivatives put forward by this invention can 
exist as pharmacologically acceptable salts, and, the aforesaid salts can be produced in 
accordance with conventional procedures using the compound (1-0) in accordance with this 
invention and compounds (1-1), (Ml), (1-12), (1-2), (1-11-0), (1-31), and (1-4) included in 
compound (1-0). 

In an embodiment, when the aforesaid compounds (1-0), (M), (M 1), (1-12), (1-2), (1-1 1-0), (1-31), 
and (1-4) have basic group originated from amino group, pyridyl group, and the like in the 
molecule, it can be converted to corresponding pharmacologically acceptable salt by treating the 
aforesaid compound with acid. 

As the aforesaid acid addition salt, the acid addition salts which are for example hydrohalide salt 
such as hydrochloride, hydrofluoride, hydrobromide, hydroiodide or the like, inorganic salt such 
as nitrate, perchlorate, sulfate, phosphate, carbonate or the like, lower alkyl sulfonate such as 
methanesulfonate, trifluoromethanesulfonate, ethanesulfonate or the like, aryl sulfonate such as 
benzensuplhonate, p-toluenesulfonate or the like, organic salt such as fumarate, succinate, citrate, 
tartrate, oxalate, maleate or the like and amino acid salt or the like such as glutamic acid salt, 
aspartate or the like may be proposed. Moreover, when the compound of this invention has acidic 
group in the aforesaid group, when for example carboxyl groups are contained, it can be 
converted to corresponding pharmacologically acceptable salt by treating the aforesaid compound 
with base. . 

As the aforesaid base addition salt, salts with alkali metal salt such as sodium, potassium and the 
like, alkaline earth metal salt such as calcium, magnesium and the like, ammonium salt, organic 
base such as guanidine, triethylamine, dicyclohexylamine and the like can be nominated. The 
compound of this invention may be present as free compound or arbitrary hydrate of salts thereof 
or solventate furthermore. 

For the production of drug for prevention or therapy of type II diabetes mellitus or diseases or 
symptoms related to this, the compound of formula (I) in accordance with this invention can be 
combined with carrier substance. 

The dosage of the compound of formula (1) in accordance with this invention for the therapy or 
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prevention of course changes according to the nature of the symptoms to be treated, specific 
compound selected and administration route. 

Moreover, it also changes according to the age, body weight and sensitivity of each patient 
Generally, the dosage per day as amount of single administration or a plurality of administrations, 
it is at least from about 0.001 mg to at most about 100 mg per 1 kg in weight and preferably it is 
from about 0.01 mg to about 50 mg per 1 kg in weight and is more preferably from about 0.1 mg 
to 10 mg. There may be a case wherein the dosage exceeding this range may be necessary. 

As example of appropriate dose of oral administration, as single dosing or plurality of 
administrations of 2-4 times per day, it is from at least about 0.01 mg to at most2.0 g. Preferably, 
the dose range is, with administration of once or twice per day, from about 1.0 mg to about 200 
mg. More preferably, the dose range is from about 10 mg to 100 mg by administration of once 
per day. 

When intravenous administration or oral administration is used, typical administration range is 
from about 0.001 mg to about 100 mg of compound of formula (I) per 1 kg in weight per day 
(preferably from 0.01 mg to about 10 mg), and more preferably, from about 0.1 mg to 10 mg of 
compound of formula (1) per 1 kg in weight per day. 

As described earlier, the medicinal composition includes compound of formula (I) and 
pharmacologically acceptable carrier. The term of "composition" includes, directly or indirectly a 
product formed by combining, compounding or aggregating two or more components, a product 
formed as a result of dissociation of one or more components, or a product formed as a results of 
interaction or other types of action between components, as well as active and inert components 
that constituting the carrier (including pharmaceutical^ acceptable excipients). 

A composition containing compound of formula (1) in a sufficient dose for therapy, prevention of 
type II diabetes mellitus or delaying of the onset thereof, in combination with pharmacologically 
permitted carrier, is preferred. 

In order to administer the effective amount of compound in accordance with this invention to 
mammal, more particularly to human, any appropriate administration route can be used. For 
example, oral, rectal, local, vein, eye, lung, nose or the like can be used. As example of 
administrative form, there are tablet, troche, powder, suspension, solution, capsule, cream, 
aerosol or the like, and the tablet for oral is preferred. 



For the preparation of oral composition, any kind of vehicle for ordinary drug can be used, and as 
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such example, there are for example water, glycol, oil, alcohol, flavor additive, preservation 
charges, coloring agent or the like. When a liquid composition for oral is prepared, for example 
suspension, elixir agent and solution are proposed, and as carrier, for example, starch, sugar, 
microcrystalline cellulose, diluent, granulating agent, lubricant, binding agent, disintegrating 
agent or the like are proposed, when solid body composition for oral is prepared, for example, 
powder, capsule, tablet or the like are proposed, wherein the solid body composition for oral is 
preferred. 

From ease of administration, tablet and capsule are the most useful oral administration forms. The 
tablet can be coated with normal aqueous or non-aqueous technique is possible in accordance 
with requirements. 

In addition to aforesaid usual administration forms, the compound in accordance with formula (!) 
can be administered by release controlling means and/or delivery apparatus in accordance with 
U.S. patent number 3,845,770, 3,916,899, 3,536,809, 3,598,123, 3,630,200 and 4,008,719. 

The medicinal composition suitable for oral administration in accordance with this invention may 
be capsule, cachets or tablets containing including active ingredient of pre-determined amount, as 
powder or granule, or as aqueous solution, non-aqueous liquid, water-in-oil emulsion oil-in-water 
emulsion, respectively. Such composition may be prepared using any process in pharmaceutics, 
but in all processes also include a process in which active ingredient and carrier formed from 1 or 
more essential components are united. 

Generally, active ingredient is mixed thoroughly and uniformly with liquid carrier or 
well-separated solid carrier or both, and thereafter, product is made into a suitable shape in 
accordance. with requirements, and thereby composition is prepared. For example, tablet is 
prepared by compression and molding, if necessary with 1 or more additional components. 
Compression tablet is mixed with binding agent, lubricant, inert excipient, surfactant or 
dispersant in accordance with requirements in a suitable machine and is prepared by compressing 
active ingredient in shape such as powder and granule or the like freely. 

Molded tablet is prepared by forming mixture of moistened compound of powder form and 
diluent of inert liquid in suitable machine. 

Preferably each tablet includes active ingredient in amount of about lmg to lg, and each cachet or 
capsule includes active ingredient in amount of about lmg to 500 mg. 

Example of administrative form of drug of compound of formula (1) is as follows. 
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Table 1 

Suspension for injection (IM.) 

Compound of formula ( 1 ) 10 mg/ml 

Methyl cellulose 5.0 mg/ml 

Tween80 0.5 mg/ml 

Benzyl alcohol 9.0 mg/ml 

Water used for injection is added to make L0 ml. 



Table 2 

Tablet 

Compound of formula (1) 25 mg/tablet 

Methyl cellulose 4 1 5 mg/tablet 

Tween80 14.0 mg/tablet 

Benzyl alcohol 43.5 mg/tablet 

Total 500 mg. 



Table 3 

Capsule __ 

Compound of formula (1) 25 mg/capsule 

Lactose powder 573.5 mg/capsule 

Magnesium stearate 1.5 mg/capsule 

Total 600 mg 



Table 4 

Aerosol - 

Compound of formula (1) 24 mg per container 
Lecithin, NF Liq. Cone. L2 mg per container 

Trichlorofluoromethane, NF 4.025 mg per container 
Dichlorodifluoromethane. NF 12.15 mg per container 



The compound of formula (1) may be used combined with other agents used not only for disease 
and symptoms of type 2 diabetes, but also in therapy of onset of 2 type diabetes mellitus, or its 
prevention or delay. The said other agent may be administered at the same time as compound of 
formula (1) or separately, by administration route or dose usually used. 

When the compound of formula (1) is used at the same time as 1 or more agent, the medicinal 
composition which included the compound of formula (I) and the other agent is preferable. 
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Accordingly, medicinal composition in accordance with this invention includes 1 or more other 
active ingredients in addition to compound of formula (1). Active ingredient used in combination 
with compound of formula (1), and administered separately or in the same medicinal composition, 
are not restricted to following examples. 

(a) , bisguanide (for example buformin, metformin, phenformin), 

(b) PPAR agonist (for example troglitazone, pioglitazone, rosiglitazone), 

(c) Insulin, 

(d) Somatostatin, 

(e) a-glucosidase inhibitor (for example Voglibose, miglitol, acarbose), 

(f) insulin secretion accelerating agent (for example acetohexamide, carbutamide, 
chlorpropamide, gliborauride, gliclazide, glimepiride, glipizide, gliquidone, glisoxepide, 
glyburide, glyhexamide, glypinamide, phenbutamide, tolazamide, tolbutamide, tolcyclamide, 
nateglinide, repaglinide), and 

(g) DPP-IV (dipeptidyl peptidase IV) inhibitor. 

Weight ratio of compound of formula (1) with respect to 2nd active ingredient varies within wide 
limits, and moreover, depends on the effective dose of each active ingredient. Accordingly, for 
example, when compound of formula (1) is used in combination with PPAR agonist, weight ratio 
with respect to PPAR agonist of compound of formula (1) is generally about 1000:1 - 1:1000 and 
is preferably about 200:1 - 1:200. The combination of compound of formula (1) and other active 
ingredient is in the aforesaid range, but in all cases, an effective dose of each active ingredient 
should be used. 

The glucokinase activity which compound represented by compound (1) in accordance with this 
invention shows, and test process thereof are shown in the following. 

The excellent glucokinase activation action that compound represented by the aforesaid formula 
(1) has can be measured by process in accordance with literature (for example, Diabetes Vol. 5 
No. 5, ppl671-1677, 1996) or method in accordance with it. 

Glucokinase activity is not measured by measuring glucose-6-phosphoric acid directly, but 
degree of activation of glucokinase is examined by measuring amount of Thio-NADH produced 
when glucose-6-phosphoric acid dehydrogenase, which is reporter enzyme, produces 
phosphogluconolactone from glucose-6-phospboric acid. 

The recombinant human liver used in this assay was expressed in E.coli as FLAG fusion protein 
and was refined with ANTIFLAG M2 AFFINITY GEL (Sigma). 
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The assay was carried out at 30°C using flat bottom 96-well plate. 69 ul of assay buffer (25mM 
Hepes Buffer: pH = 7.2, 2mM MgC12, ImM ATP, 0.5mM TNAD, ImM dithiothreitol) was 
discharged, and 1 |xl was added of DMSO solution of compound or DMSO control. Thereafter, 
enzyme mixture (FLAG-GK, 20U/mIG6PDH) 20 ul cooled in ice is discharged, and thereafter, 
25 mM glucose 10 ul which is substrate is added, and reaction is started (final glucose 
concentration = 2.5 mM). 

After start of reaction, increase of absorbance of 405 nm was measured every 30 seconds for ten 
minutes, and the increment during the first five minutes was used, and evaluation of compound 
was carried out. FLAG-GK was added so that absorbance increment in the presence of 1 % 
DMSO after five minutes was between 0.05-0. 1 . 

OD was measured at each concentration of the evaluation compound, taking the OD value with 
DMSO control as 100 %. From OD value of each concentration, Emax (%) and EC50 (uM) were 
calculated, and used as index of GK activation ability of compound. 

GK activation ability of compound in accordance with this invention was measured by this 
method. The results thereof are shown in Table 1 (sic). 

Table 5 

(GK activation ability of the compounds of this invention 1 ) 

Compound number Emax (%) EC 5Q ( 1*M1 

Example 67 832 1.4 
Example 26 768 2.3 
Example 122 664 1.9 

As shown in the aforesaid Table 1, the compounds in accordance with this invention have 
excellent GK activation ability, using Emax and EC50 as index. 

Examples 

Hereinafter, this invention is described in greater detail by providing examples. However, this 
invention is not restricted in any way by these. 

Preparation Example 1 

10 pts. of compound of Production Example 1, heavy magnesium oxide 15 pts. and lactose 75 pts. 
are uniformly mixed and are made into powder in the form of fine granules or fine powder of 350 
micrometer or less. This powder is introduced into capsule container, and capsule is formed. 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



91 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Preparation Example 2 

After uniformly mixing 45 pts. of compound of Production Example 1, starch 15 pts, lactose 16 
pts, crystalline cellulose 21 pts, polyvinyl alcohol 3 pts. and distilled water 30 pts, the mixture is 
pulverised and granulated, and dried, then sieved to make granules of diameter of 1410-177 \im. 

Preparation Example 3 

Granule is produced by same process as in Preparation Example 2, and thereafter, calcium 
stearate 3 pts. with respect to this granule 96 pts. is added, and it is compression-molded, and 
tablet of a diameter of 10 mm is produced. 

Preparation Example 4 

Crystalline cellulose 10 pts. and calcium stearate 3 pts. are added to 90 pts. of granules obtained 
by process of Preparation Example 2, and it is compression-molded, and it is formed into tablet 
of a diameter of 8 mm, thereafter, syrup gelatin - precipitated calcium carbonate mixed 
suspension is added to this, and sugar coated tablet is produced. 

Hereinafter, this invention will be described in greater detail using Preparation Example, 
Production Example, Reference Example. However, this invention is not restricted in any way by 
these. 

Thin layer chromatograph of the Example used Silicagel60F245(Merck) as plate and UV 
detector as detection method. Silica gel for as far as column was concerned, and, with 
WaKogelTM -300C (Wako Jyunyaku), LC-SORBTM SP-B-ODS(Cbemco) or YMC-GELTM 
ODS-AQ120-S50 (Y amamura Institute for Chemical Research) was used as silica gel for reverse 
phase column. 
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Meaning of abbreviation in the following Examples is shown below. 

i-Bu: isobutyl 
n-Bu: n-butyl 
t-Bu: t-butyl 
Me: methyl 
Et: ethyl 
Ph: phenyl 

1- Pr: isopropyl 
n-Pr: n-propyl 

CDC13: deuterated chloroform 
CD30D: deuterated methanol 
DMSO-d6: heavy dimethyl sulphoxide 

Meaning of abbreviation in nuclear magnetic resonance spectrum is denoted as follows. 

s: singlet 

d: doublet 

dd: double doublet 

t: triplet 

m: multiplet 

br: broad 

q: quartet 

J: coupling constant 
Hz: Hertz. 

Example 1: 

2- Pvridine-2-vl-5.6-bis (pvridine-3-vloxvVlH benzimidazole 
Stepl 

Synthesis of 3-(2-fluoro-4-nifro-phenoxvVpvridine 

To dimethylformamide 20 ml solution of 3,4-difluoro nitrobenzene 3.18 g were added 

3- hydroxypyridine 2.09 g and potassium carbonate 5.52 g, and the reaction liquor was stirred at 
90°C for one hour. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water, saturated aqueous sodium chloride solution, and thereafter dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 9/1) and the title compound was obtained. 

Step 2 
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Synthesis of 5-fluoro-2~nitro-4-(pvridine-3-vloxvVpheDvlamine 

To 3-(2-fluoro-4-nitro-phenoxy)-pyridine 4.72 g dissolved in methanol 30 ml, 20 % palladium 
hydroxide-carbon catalyst 1.0 g was added, and the reaction liquor was stirred under a hydrogen 
atmosphere for five hours. After eliminating the catalyst by filtration, the solvent was eliminated 
by distillation under reduced pressure, and the crude product was obtained. To trifluoroacetic acid 
40 ml solution of the obtained crude product was added potassium nitrate 1.88 g, and the reaction 
liquor was stirred at room temperature overnight, and thereafter the solvent was eliminated by 
distillation under reduced pressure. The residue was diluted with ethyl acetate, and it was washed 
successively with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous magnesium sulphate. 

The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 4/1) and the title 
compound was obtained. 

Step 3 

Synthesis of 4.5-bis-(pyridine-3-vloxyVbenzene-L2-diamine 

To dimethylformamide 8 ml solution of 3-(2-fluoro-4-mtro-phenoxy)-pyridine 680 mg were 
added 3-hydroxypyridine 285 mg and potassium carbonate 829 mg, and the reaction liquor was 
stirred at 90°C for two hours. The reaction liquor was diluted with ethyl acetate, and it was 
washed successively with water, saturated aqueous sodium chloride solution, and thereafter was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/1-ethyl acetate) and the crude product was obtained. To 
ethanol 10 ml solution of the obtained crude product, developing Raney nickel catalyst 500 mg 
was added, .and the reaction liquor was stirred under a hydrogen atmosphere for two hours. The 
catalyst was eliminated by filtration, and the title compound was obtained by eliminating the 
solvent by distillation under reduced pressure. 

Step 4 

Production of 2-pvridine-2-vl-5.6-bis (pvridine-3-vloxvVl H-benzimidazole 
Pyridine-2-carboxaldehyde 0.01 ml was added to nitrobenzene 0.3 ml solution of 
4,5-bis-(pyridine-3-yloxy)-benzene-l,2-diamine 30 mg at 120°C, and the reaction liquor was 
stirred at the same temperature for two hours. The reaction mixture was purified using reverse 
phase medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile 
phase : water-acetonitrile-0.1% trifluoroacetic acid]. 

Solvent of the obtained fraction was eliminated by distillation under reduced pressure, and 
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thereafter, it was refined by preparative thin layer chromatography (Kieselgel™6pF 2 54, Art5744 
(Merck Co.), chloroform/methanol=20/l), and obtained the title compound as a yellow oily 
substance. 

1H-NMR (CDC13) 5 : 7.10-7.40 (4H, m), 7.28 (1H, s), 7.38 (1H, ddd, J = 1.2Hz, 4.8 Hz, 7.6 Hz), 
7.62 (1H, s), 7.87 (1H, td, J = 7.6Hz, 1.2 Hz), 8.12-8.40 (4H, m), 8.38 (1H, d, J = 7.6 Hz), 8.63 
(1H, d, J = 4.8 Hz), 10.8 (1H, brs). 
ESI-MS (m/e): 382 (M+H). 

Example 2 

5-(2-hvdroxvmethvl-phe noxv 

Using 5-fluoro-2-nitro-4-(pyridine-3-yloxy)-phenylamine obtained in Example 1 (Step 2) and 
2-hydroxymethyl-phenol, the title compound was obtained as a colourless solid by the same 
process as in Example 1, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 4.45 (2H, s), 6.76 (1H, d, J = 8.0 Hz), 7.04 (1H, t, J = 6.8 Hz), 7.08-7.30 
(5H, m), 7.30-7.43 (2H, m), 7.86 (1H, td, J = 8.0Hz, 2.4 Hz), 8.18-8.32 (1H, m), 8.22 (1H, s), 
7.36 (1H, d, J = 7.6 Hz), 8.62 (1H, d, J = 8.4 Hz), 10.54 (1H, brs). 
ESI-MS (m/e): 411 (M+H). 

Example 3 

5-f2-fl-hvdroxv-ethvlVphenoxvV2-pyridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 
Using 2-(l-hydroxy-ethyl)-phenol, the title compound was obtained as a colourless solid by the 
same process as in Example 2, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 1.25-1.34 (6H, m), 4.80-4.96 (1H, m), 7.76 (1H, dd, J = 4.4Hz, 8.0 Hz), 
7.02-7.34 (6H, m), 7,38 (1H, t, J = 6.4 Hz), 7.42-7.60 (1H, m), 7.87 (1H, td, J = 7.6Hz, 1.6 Hz), 
8.20-8.34 (2H, m), 8.39 (1H, d, J = 7.6 Hz), 8.60-8.64 (1H, m), 10.72 (1H, brs). 
ESI-MS (m/e): 425 (M+H). 

Example 4 

5-f2-aceM-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 
Using 2-acetyl-phenol, the title compound was obtained as colourless solid by the same process 
as in Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 2.22-2.50 (3H, m), 6.81 (1H, d, J = 8.4 Hz), 7.00-7.45 (4H, m), 7.45-7.95 
(5H, m), 8.20-8.35 (2H, m), 8-37 (1H, d, J - 7.6 Hz), 8.60-8.70/(lH, m), 10.49 (1H, brs). 
ESI-MS (m/e): 423 (M+H). 

Example 5 
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S-^-cvanO'phenoxvV^-pvridine^-vl^-fpvridine-S-vloxvVlH'benzimidazole 

Using 2-hydroxy-benzonitrile, the title compound was obtained as a straw-coloured solid by the 

same process as in Example 2, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 ; 6.80 (1H, t, J = 8.0 Hz), 7.06 (1H, t, J - 7.6 Hz), 7.25-7.35 (2H, m), 
7.35-7.7471H, m), 7.56 (1H, d„ J = 7.6 Hz), 7.58-7.70 (1H, m), 7.87 (1H, t, J = 7.6 Hz), 
8.12-8.25 (1H, m), 8.31 (1H, brs), 8.38 (1H, d, J = 8.0 Hz), 8.58-8.68 (1H, m), 10.80-11.08 (1H, 
m). 

ESI-MS (m/e): 406 (M+H). 
Example 6 

5-r3-cvano-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 
Using 3-hydroxy-benzonitrile, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 7.02-7.08 (2H, m), 7.14 (1H, d, J = 7.5 Hz), 7.20 (1H, dd, J = 4.4Hz, 7.5 
Hz), 7.28-7.36 (3H, m), 7.39 (1H, t, J = 5.9 Hz), 7.42-7.52 (1H, m), 7.88 (1H, dt, J = 1.6Hz, 7.9 
Hz), 8.22 (1H, d, J - 3.6 Hz), 8.30 (1H, d, J = 3.6 Hz), 8.39 (1H, d, J = 7.9 Hz), 8.62 (1H, d, J = 
5.9 Hz). 

ESI-MS (m/e): 406 (M+H). 
Example 7 

5-f4-cvano-phenoxvV2-pvridine-2-vl-6-rpvridine-3-vloxvVlH-benzimidazole 
Using 4-hydroxy-benzonitrile, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 6.84 (2H, d, J = 7.0 Hz), 7.04-7.12 (1H, m), 7.12-7.26 (1H, m), 7.26-7.43 
(1H, m), 7.30-7.43 (1H, m), 7.51 (2H, d, J = 7.0 Hz), 7.44-7.76 (1H, .m), 7.78-7.90 (1H, m), 
8.12-8.21 (1H, m), 8.21-8.30 (1H, m), 8.30-8.40 (1H, m), 8.43-8.65 (1H, m), 10.88 (1H, brs). 
ESI-MS (m/e): 406 (M+H). 

Example 8 

5-(4-dimethvlcarbamovl-phenoxvV2-pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
Using 4-hydroxy-benzoic acid dimethyl amide, the title compound was obtained by the same 
process as in Example 2, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.00 (3H, brs), 3.08 (3H, brs), 6.83 (1H, d, J - 8.8 Hz), .6.86 (1H, d, J = 
8.8 Hz), 7.18-7.23 (2H, m), 7.26-7.36 (3H, m), 7.38-7.42 (1H, in), 7.61 (1H, d, J = 2.5 Hz), 7.89 
(1H, dd, J = 7.7, 7.7 Hz), 8.19-8.38 (2H, m), 8.36 (1H, d, J = 7.7 Hz), 8.63 (1H, d, J = 4.8 Hz) 
ESI-MS (m/e): 452 (M+H). 
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Example 9 

5-(4-methanesulphonvl-phenoxvV2-pvrito 

Using 4-methanesulphonyl-phenol, the title compound was obtained by the same method as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.40 (3H, s), 6.96 (2H, d, J = 8.8 Hz), 7.10-7.16 (1H, m), 7.17-7.25 (1H, 
m), 7.32 (1/2H, s), 7.38, (1/2H, s), 7.39-7.43 (1H, m), 7.65 (1/2H, s), 7.70 (1/2H, s), 7.83 (2H, dd, 
J = 8.8, 3.1 Hz), 7.90 (1H, ddd, J = 7.8, 7.8, 1.7 Hz), 8.23 (1H, brs), 8.32 (1H, brs), 8.39 (1H, d, J 
- 7.8 Hz), 8.65 (1H, d, J - 4.7 Hz), 10.84 (1H, brs). 
ESI-MS (m/e): 459 (M+H). 

Example 10 

5-(4-metho xvcarbonvl-phenoxvV2-pvrid^ 

Using 4-hydroxy-benzoic acid methyl ester, the title compound was obtained by the same process 
as in Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.88 (3H, s), 6.82 (2H, d, J = 8.8 Hz), 7.12 (1H, ddd, J = 8.6, 2.9, 1.5 Hz), 
7.18 (1H, dd, J = 8.6, 4.8 Hz), 7.28 (1H, brs), 7.32 (1H, brs), 7.87 (1H, ddd, J = 7.7, 7.7, 1.8 Hz), 
7.92 (2H, d, J = 8-8 Hz), 8.20 (1H, d, J = 2.9 Hz), 8.27 (1H, d, J = 4.8 Hz), 8.37 (1H, dd, J = 7.7, 
1.1 Hz), 8.61 (1H, dd, J = 5.1, 1.8 Hz), 10.80 (1H, brs) 
ESI-MS (m/e): 439 (M+H). 

Example 11 

5 -(2-formvl-phenox v V 2-p vrid ine-2 -vl-6-(pvridine-3 - vloxy V 1 H-benzimidazo le 

Using 2-hydroxy-benzaldehyde, the title compound was obtained as a straw-coloured solid by the 

same process as in Example 2, a process based on this or a combination of these with a normal 

procedure.- 

1H-NMR (CDC13) 6 : 6.80 (1H, d, J - 8.4 Hz), 6.92-7.58 (6H, m), 7.83 (1H, d, J = 8.0 Hz), 7.87 
(1H, td, J - 7.6Hz, 1.2 Hz), 8.12-8.34 (3H, m), 8.39 (1H, d, J = 8.4 Hz), 8.55-8.67 (1H, m), 10.06 
(1H, s) 

ESI-MS (m/e): 409 (M+H). 
Example 12 

5-(2-carboxv-phenoxvV2-pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
Using 2-hydroxybenzoic acid, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 6.83 (2H, d, J - 8.8 Hz), 7.31 (1H, ddd, J = 8.6, 2.9, 1.5 Hz), 7.34 (1H, 
ddd, J - 8.6, 4.8, 0.7 Hz), 7.48 (1H, dd, J = 7.7, 4.8 Hz), 7.54 (1H, s), 7.56 (1H, s), 7.92 (2H, d, J 
= 8.8 Hz), 7.96 (1H, ddd, J = 7.7, 7.7, 1.5 Hz), 8.9 (1H, dd, J - 2.9, 0.7 Hz), 8.20 (1H, dd, J = 4.8, 
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1.5 Hz), 8.27 (1H, d, J - 7.7 Hz), 8.72 (1H, d, J = 4.8 Hz). 
ESI-MS (m/e): 425 (M+H). 

Example 13 

5'( , 2-mcthvl-pvridin-5-vl sulphanvD-2-pvridine-2-yl- 6-(pvridine-3- vloxvMH- benzimidazole 
Using 6-methyl-pyridine-3-thiol, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) S : 2.53 (3H, s), 7.05 (1H, d, J = 7.6 Hz), 7.05, 7.36 (tautomer, 1H, s), 
7.12-7.24 (2H, m), 7.32-7.36 (1H, m), 7.44, 7.76 (tautomer, 1H, s), 7.50-7.56 (1H, m), 7.83 (1H, t, 
J = 8.0 Hz), 8.26-8.36 (3H, m), 8.45 (1H, s), 8.56 (1H, d, J = 4.4 Hz), 11.28-11.40, 11.40-11.50 
(tautomer, 1H, brs). 
ESI-MS (m/e): 412 (M+H). 

Example 14 

5-f2-ethoxvcarbonvl-phenoxvV6-( , 4-methanesulphonvl-phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

4- methanesulphonyl-phenol and 2-hydroxybenzoic acid ethyl ester were successively used, and, 
by the same process as in Example 1, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 8 : 1.19 (3H, t, J = 7.0 Hz), 3.03 (3H, s), 4.14 (2H, q, J = 7.0 Hz), 6.87 (1H, 
dd, J = 7.4, 6.3 Hz), 7.00 (2H, dd, J = 9.0, 2.2 Hz), 7.10-7.17 (1H, m), 7.14 (1/2H, brs), 7.32 
(1/2H, brs), 7.37-7.43 (2H, m) 7.49 (1/2H, brs), 7.67 (1/2H, brs), 7.81 (2H, dd, J = 9.0, 2.2 Hz), 
7.82-7.90 (2H, m), 8.36-8.40 (1H, m), 8.62-8.64 (1H, m), 10.85 (1H, brs). 
ESI-MS (m/e): 530 (M+H). 

Example 15 

5- (2-dimethvlcarbamovl-phenoxyV6-(4-methanesulphonyl-phenoxyV2-pyridine-2-yl-lH- 
benzimidazole 

4-fluoro-5-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 and 
2-hydroxybenzoic acid dimethyl amide were successively used, and, by the same process as in 
Example 14, a process based on this or a combination of these with a normal procedure, the title 
compound was obtained. 

1H-NMR (CDC13) 5 : 2.58-3.06 (9H, m), 6.83 (1/3H, d, J = 8.6 Hz), 6.86 (2/3H, d, J = 8.4 Hz), 
7.02-7.11 (3H, m), 7.12-7.18 (2H, m), 7.12-7.18 (1/2H, m), 7.23-7.33 (1H, m), 7.23-7.33 (1/2H, 
m), 7.36-7.40 (1H, m), 7.58 (1/3H, s), 7,64 (2/3H, s), 7.83-7.90 (3H, m), 8.34-8.38 (1H, m), 
8.62-8.64 (1H, m), 10.58 (2/3H, brs), 10.61 (1/3H, brs) 
ESI-MS (m/e): 529 (M+H). 
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Example 16 

5-(2-memoxv-phenoxvV6-f4-methanesuIphonvl-phenoxv V2-pvridine-2-vl- 1 H -benzimidazole 
Using 2-methoxy-phenol, the title compound was obtained by the same process as in Example 15, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 3.03 (3H, s), 3.69 (3H, s), 6.87-6.95 (3H, m), 7.00 (1/2H, s), 7.08 (2H, dd, 
J = 8.9, 2.8 Hz), 7.08-7.38 (1H, m), 7.31 (1/2H, s), 7.35 (1/2H, s), 7.35-7.38 (1H, m), 7.64 (1/2H, 
s), 7.83 (2H, dd, J = 8.9, 2.8 Hz), 7.87 (1H, dd, J = 7.8, 1.6 Hz), 8.33-8.38 (1H, m), 8.60-8.62 (1H, 
m), 10.62 (1/2H, brs), 10.73 (1/2H, brs). 
ESI-MS (m/e):488 (M+H). 

Example 17 

5-f2-cvano-phenoxvV2 -pyridine-2-vl-6-f4-methanesulphonvl-phenoxy)-lH-benzimidazole 
Using 2-hydroxy-benzonitrile, the title compound was obtained as a colourless solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 6.78 (1H, d, J = 8.4 Hz), 6.86 (2H, t, J = 9.6 Hz), 7.09 (1H, dd, J = 8.4Hz, 
12.8 Hz), 7.37-7.55 (4H, m), 7.62-7.92 (4H, m), 8.40 (1H, d, J = 8.4 Hz), 8.64 (1H, d, J = 4.0 
Hz). 

ESI-MS (m/e): 483 (M+H). 
Example 18 

5-(4-dimethvlcarbamovl-phenoxvV6-phenoxv-2-pvridine-2-vl-lH-benzimidazole 

4- hydroxybenzoic acid dimethyl amide and phenol were successively used, and, by the same 
process as in Example 1, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.99 (3H, brs), 3.07 (3H, brs), 6.85-6.88 (4H, m), 6.97-7.14 (1H, m), 
7.21-7.27 (3H, m), 7.31-7.37 (3H, m), 7.55 (1/2H, brs), 7.61 (1/2H, brs), 7.84 (1H, ddd, J = 7.7, 
7.7, 1.5 Hz), 8.35 (1H, d, J - 7.7 Hz), 8.61 (1H, brs), 10.48 (1/2H, brs), 10.51 (1/2H, brs). 
ESI-MS (m/e): 451 (M+H). 

Example 19 

5- f4-dimeth vlcarbamovl-phenoxvV6-r4-methvl sulfanvl-phenoxvV2-pvridine-2-vl-lH> 

benzimidazole 

Using 4-fluoro-5-(4-dimethylcarbamoyl-phenoxy)-2-nitro-phenylamine obtained in Example 18 
and 4-methylmercapto-phenol, the title compound was obtained by the same process as in 
Example 1, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.44 (3H, s), 2.99 (3H, brs), 3.07 (3H, brs), 6.81 (2H, d, J = 8.4 Hz), 6.87 
(2H, d,J = 8.4 Hz), 7.18 (2H, d). 
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ESI-MS (m/e): 497 (M+H). 
Example 20 

5-(4-dimethvlcarbamovl-phenox 
benzimidazole 

Using 2-methanesulphonyl-phenol, the title compound was obtained by the same process as in 
Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.94 (3/2H, s), 2.99 (3H, brs), 3.03 (3/2H, brs), 3.08 (3H, brs), 6.88-6.93 
(3H, m), 7.15-7.22 (1H, m), 7.24 (1/2H, s), 7.34-7.42 (3H, m)) 7.39 (1/2H, s), 7.45-7.52 (1H, m), 
7.64 (1/2H, s), 7.70 (1/2H, s), 7.86-7.90 (1H, m), 8.00 (1H, d, J = 7.8 Hz), 8.38 (1H, d, J = 7.8 
Hz), 8.65 (1H, d, J * 3.9 Hz), 10.72 (1H, brs). 
ESI-MS (m/e): 529 (M+H). 

Example 21 

5-(4-dimethvlcarbamovl-phenoxvV6-(4-methanesulphonvl-phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

Using 4-methanesulphonyl-phenol, the title compound was obtained by the same process as in 
Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.00 (3H, brs), 3.03 (3H, s), 3.08 (3H, brs), 6.81 (2H, d, J = 8.1 Hz), 6.95 
(2H, d, J = 8.4 Hz), 7.26 (1/2H, brs), 7.32 (2H, d, J = 8.1 Hz), 7.39 (1H, dd, J = 7.7, 4.9 Hz), 7.64 
(1/2H, brs), 7.66 (1/2H, brs), 7.79 (2H, d, J = 8.4 Hz), 7.87 (1H, ddd, J = 7.7, 7.7, 1.8 Hz), 8.37 
(1H, d, J = 7.7 Hz), 8.63 (1H, d, J - 4.9 Hz), 10.77 (1H, brs). 
ESI-MS (m/e): 529 (M+H). 

Example 22 

5-(4-dimethylcarbamovl-phenoxy V 6-(4-methoxv-phenoxy V2-pvridine-2-yl- 1 H- benzimidazole 
Using 4-methoxy-phenol, the title compound was obtained by the same process as in Example 19, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.00-3.07 (6H, m), 3.76 (3/2H, s), 3.77 (3/2H, s), 6.74-6.86 (4H, m), 6.91 
(2H, d, J = 8.4 Hz), 7.05 (1/2H, brs), 7.19 (1/2H, brs), 7.32-7.36 (1H, m), 7.35 (2H, d, J = 8.4 Hz), 
7.43 (1/2H, .brs), 7.58 (1/2H, brs), 7.83 (1H, dd, J = 7.7, 7.7 Hz), 8.33 (1H, dd, J = 7-7,317 Hz), 
8.58-8.61 (1H, m), 10.58 (l/2H,brs), 10.79 (l/2H,brs). 
ESI-MS (m/e): 481 (M+H). 

Example 23 

5-f4-dimethvlcarbamovl-phenoxvV2-pvridine-2-vl-6-(pvridine-2-vloxv)-lH- benzimidazole 
ditrifluoroacetic acid salt 

Using 2-hydroxypyridine, the title compound was obtained as yellow solid by the same process 
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as in Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 6.93-7.13 (4H, m), 7.37-7.45 (2H, m), 7.41 (lHxl/2, s), 7.56 (lHxl/2, s), 
7.64 (lHxl/2, s), 7.67-7.75 (1H, m), 7.77-7.84 (1H, m).7.81 (1HxV2, s), 8.02-8.06 (1H, m), 
8.12-8.20 (1H, m), 8.27-8.33 (1H, m), 8.82-8.87 (1H, m). 
ESI-MS (m/e): 452 (M+H). 

Example 24 

5-(4-dimethvlcarbamoyl-phenoxv'>-6-f2-ethoxvcarbonvl-Dhenoxv')-2-pvridine-2-vl-lH 
-benzimidazole 

Using 2-hydroxybenzoic acid ethyl ester, the title compound was obtained by the same process as 
in Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.20 (3H, t, J = 7.0 Hz), 3.01 (3H, brs), 3.07 (3H, brs), 4.17 (2H, q, J = 7.0 
Hz), 6.80-6.91 (3H, m), 7.08-7.14 (1H, m), 7.12 (1/2H, brs), 7.18 (1/2H, brs), 7.26-7.41 (4H, m) 
7.49 (1/2H, brs), 7.61 (1/2H, brs), 7.84-7.87 (2H, m), 8.34-8.38 (1H, m), 8.61-8.62 (1H, m), 
10.85 (1/2H, brs), 10.95 (1/2H, brs). 
ESI-MS (m/e): 523 (M+H). 

Example 25 

5-f2-dimethvlcarbamovl-phenoxvV6-('4-dimedivlcarbamovl-phenoxv'>-2-pvridine-2-vl-lH- 
benzimidazole 

Using 2-hydroxybenzoic acid dimethyl amide, the title compound was obtained as straw-coloured 
solid by the same process as in Example 19, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 2.64-3.08 (12H, m), 6.81 (1/2H, s), 6.85 (1/2H, s), 6.94 (1H, dd, J = 8.8, 
2.7 Hz), 7.08 (1/2H, s), 7.12 (1/2H, s), 7.21 (1/2H, s), 7.24 (1/2H, s), 7.25-7.29 (2H, m), 
7.30-7.34 (-1H, m), 7.35-7.53 (2H, m), 7.59 (1H, d, J = 3.1 Hz), 7.83-7.88 (1H, m), 8.33-8.38 (1H, 
m), 8.63 (1H, d, J = 4.9 Hz), 10.52 (1H, brs) 
ESI-MS (m/e): 522 (M+H). 

Example 26 

5-f2-acetvl-phenoxvV6-(4-dimethvlcarbamovl-phepoxv)-2-pvridine-2-vl-lH-benzimidazole 
Using 2-acetyl-phenol, the title compound was obtained by the same process as in Example 19, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 2.36 (3/2H, s), 2.40 (3/2H, s), 3.00 (3H, brs), 3.08 (3H, brs), 6.76-6.84 (3H, 
m), 7.05-7.11 (1H, m), 7.15-7.25 (1H, m), 7.26-7.28 (1H, m), 7.32-7.35 (2H, m), 7.38-7.42 (1H, 
m), 7.63 (1/2H, s), 7.68 (1/2H, s), 7.78 (1H, d, J = 7.4 Hz), 7.86-7.90 (1H, m), 8.39 (1H, d, J = 
7.0 Hz), 8.65 (1H, s), 10.73 (lHxl/2, brs), 10.88 (lHxl/2, brs). 
ESI-MS (m/e): 493 (M+H). 
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Example 27 

5-(4-aceWl-phenoxYV6-f4-dime^ 

Using 4-acetyl-phenol, the title compound was obtained by the same process as in Example 19, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 2.55 (3H, s), 2.98 (3H, brs), 3.09 (3H, brs), 6.70-6.90 (4H, m), 7.23 (1/2H, 

s), 7.34 (1/2H, s), 7.26 (1/2H, s), 7.33-7.35 (2H, m), 7.38-7.42 (1H, m), 7.65 (1/2H, s), 7.68 

(1/2H, s) 7.86-7.91 (3H, m), 8.40 (1H, d, J = 7.8 Hz), 8.65 (1H, d, J = 3.5 Hz) 10.85 (1/2H, brs), 

10.95 (1/2H, brs). 

ESI-MS (m/e): 493 (M+H). 

Example 28 

5-(2-cvano-phenoxv)-2-pvridine-2-vl-6-(4-cvano-phenoxvVlH-benzimidazole 

2- hydroxy-benzonitrile and 4-hydroxy-benzonitrile were successively used, and the title 
compound was obtained as a colourless solid by the same method as in Example 1, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 6.80 (1H, t, J = 8.8 Hz), 6.86 (1H, d, J = 8.8 Hz), 6.89 (1H, d, J = 8.8 Hz), 
7.08 (1H, td, J = 7.6Hz, 74 Hz), 7.34-7.47 (3H, m), 7.47-7.58 (3H, m), 7.67 (1H, d, J = 5.2 Hz), 
7.88 (1H, t, J = 7.6 Hz), 8.38 (1H, d, J - 7.6 Hz), 8.65 (1H, d, J = 4.0 Hz), 10.58 (1H, brs) 
ESI-MS (m/e): 430 (M+H). 

Example 29 

5-(2-cvano-phenoxvV2-pvridine-2-vl-6-Q-cvano-phenoxvVlH-benzimidazole 

Using 4-fluoro-5-(2-cyano-phenoxy)-2-nitro-phenylamine obtained in Example 28 and 

3- hydroxy-benzonitrile, the title compound was obtained as a brown solid by the same process as 
in Example 28, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 6.93-6.84 (1H, m), 6.96-7.12 (3H, m), 7.27-7.38 (3H, m), 7.38-7.48 (2H, 
m), 7.54 (1H, dd, J = 1.6Hz, 7.6 Hz), 7.68 (1H, d, J = 13.2 Hz), 7.89 (1H, t, J = 7.6 Hz) 8.42 (1H, 
d,J = 7.6 Hz), 8.65 (1H, s). 

ESI-MS (m/e): 430 (M+H). 

Example 30 

5-(2-cvano-phenoxvV2-pvridine-2-vl-6-(4^2-hvdroxvethvn-phenoxv)-lH-benzimidazol 
monotrifluoroacetic acid salt 

Using 4-hydroxyethyl-phenol, the title compound was obtained as a brown solid by the same 
process as in Example 29, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 2.78 (2H, t, J = 7.0 Hz), 3.72 (2H, t, J = 7.0 Hz), 6.83 (2H, d, J = 8.6 Hz), 
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6.94 (1H, d, J * 8.6 Hz), 7.19-7.21 (3H, m), 7.41 (1H, s), 7.56 (1H, t, J = 8.6 Hz), 7.63-7.73 (3H, 
m), 8. 1 1 (1H, t, J - 7.8 Hz), 8.26 (1H, d, J = 7-8 Hz), 8.85 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 449 (M+H). 

Example 31 

5-(4-cvano-pbeDoxvV2-pvridine-2-vl-6-n-oxv-pvridine-3-vloxvVlH-benzimidazole 
l-oxy-pyridin-3-ol and 4-cyano-phenol were successively used, and, by the same process as in 
Example 1, a process based on this or a combination of these with a normal procedure, the title 
compound was obtained. 

1H-NMR (CDC13) 6 : 6.86-6.90 (2H, m), 7.1 1 (1/2H, ddd, J - 7.3, 2.8, 1.5 Hz), 7.13 (1/2H, ddd, 
J = 7.3, 2.8, 1.5 Hz), 7.18 (1/2H, dd, J = 7.3, 4.8 Hz), 7.20 (1/2H, dd, J = 7.3, 4.8 Hz), 7.36-7.41 
(1H, m), 7.37 (1/2H, s), 7.44 (1/2H, s), 7.48-7.57 (3H, m), 7.60 (1/2H, s), 7.66 (1/2H, s), 8.20 
(1/2H, d, J = 2.8 Hz), 8.21 (1/2H, d, J = 2.8 Hz), 8.30 (1/2H, dd, J = 4.8, 1.5 Hz), 8.32 (1/2H, dd, 
J = 4.8, 1.5 Hz), 8.37 (1H, d, J = 7.0 Hz), 8.65-8.70 (1H, m). 
ESI-MS (m/e): 422 (M+H). 

Example 32 

Production of 2-pvrazine-2-vl-5,6-bis (pvridine-3-vloxvHH-benzimidazole 
To pyridine 1 ml solution of 4,5-bis-(pyridine-3-yloxy)-benzene-l,2-diamine 15 mg obtained in 
Example 1 (Step 3) were added pyrazine-2-carboxylic acid 7.7 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 20 mg, and the reaction 
liquor was stirred at room temperature overnight. The reaction liquor was diluted with ethyl 
acetate, and it was washed successively with saturated aqueous sodium bicarbonate, water and 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was suspended in phosphorus oxychloride 1 ml, and the reaction liquor was stirred at 
100°C overnight. Phosphorus oxychloride was eliminated by distillation under reduced pressure 
and thereafter, it was diluted with ethyl acetate, washed successively with saturated aqueous 
sodium bicarbonate, saturated aqueous sodium chloride solution and thereafter, dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the residue was refined by preparative thin layer chromatography (Kieselgei™60F254, 
Art5744 (Merck Co.), chloroform/methanol= 15/1 +0.1 % ammonia water), and obtained the title 
compound as yellow solid. 

1H-NMR (CD30D) 6 : 7.20-7.82 (6H, m), 8.11 (2H, s), 8.20-8.28 (2H, m), 8.67 (1H, s), 8.75 (1H, 

s), 9.47 (1H, s) 

ESI-MS (m/e): 383 (M+H). 

Example 33 
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5-(4-methanesulphonyl-phenoxyy2^ 

Using 4-(4-methanesulphonyl-phenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine obtained in 
Example 9, the title compound was obtained by the same process as in Example 32, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 2.91 (3H, s), 3.04 (3H, d, J = 1.6 Hz), 6.96 (2H, d, J = 9.0 Hz), 7.14-7.18 
(1H, m), 7.19-7.25 (1H, m), 7.35 (1/2H, s), 7.41 (1/2H, s), 7.68 (1/2H, s), 7.73 (1/2H, s), 7.84 (2H, 
dd, J = 9.0, 1,6 Hz), 8.24 (1H, dd, J = 7.1, 2.7 Hz), 8.32-8.35 (1H, m), 8.59-8.62 (1H, m), 8.69 
(1H, d, J = 2.5 Hz), 9.63-9.64 (1H, m), 10.91 (lHxl/2, brs), 10.8 (lHxl/2, brs). 
ESI-MS (m/e): 460 (M+H). 

Example 34 

5-(4-dimethvlcarbamovl-phenoxvV6-f2-methanesulphonvl-phenoxvV2-Dvrazine-2-vl-lH- 
benzimidazole 

Using 4-(4-dimethylcarbamoyl-phenoxy)-5-(2-methanesulphonyl -phenoxy)- benzene- 1 ,2- 
diamine obtained in Example 20, the title compound was obtained by the same process as in 
Example 32, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.95 (3/2H, s), 2.99 (3H, brs), 3.05 (3/2H, brs), 3.08 (3H, brs), 6.80-6.91 
(3H, m), 6.89-6.95 (3H, s), 7.17-7.24 (1H, m), 7.20 (1/2H, s), 7.35-7.39 (2H, m), 7.35-7.39 (1/2H, 
m), 7.46-7.54 (1H, m), 7.66 (1/2H, s), 7.70 (1/2H, s), 8.02 (1H, d, J = 7.8 Hz), 8.60 (1H, d, J = 
2.4 Hz), 8.67 (1H, dd, J = 2.4, 2.0 Hz), 9.61 (1H, d, J = 2.0 Hz), 10.65 (1/2H, brs), 10.74 (1/2H, 
brs). 

ESI-MS (m/e): 530 (M+H). 
Example 35 

5-(2-cvano-phenoxvV2-pvrazine-2-vl-6-(4-methanesulphonyl-phenoxv)-lH-benzimidazole 
Using 4-(2 : cyano-phenoxy)-5-(4-methanesulphonyl-phenoxy)-benzene-l,2-diamine obtained in 
Example 17, the title compound was obtained as a brown solid by the same process as in 
Example 32, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CD30D) 6 : 3.09 (3H, s), 6.91 (1H, d, J = 7.8 Hz), 6.96-7.00 (2H, m), 7.15 (1H, td, J = 
7.6Hz, 1.0 Hz), 7.54-7.58 (1H, m), 7.64 (1H, dd, J = 1.6Hz, 7.8 Hz), 7.72 (2H, d, J = 3.5 Hz), 
7.87 (2H, d, J = 8.6 Hz), 8.77 (1H, d, J.= 2.7 Hz), 8.81-8.85 (1H, dd, J = 1.6Hz, 2.7 Hz), 8.52 (1H, 
d,J=1.6 Hz). 
ESI-MS (m/e): 484 (M+H). 

Example 36 

5-(2-methoxy-phenoxv > j-6-(4-methanesulphonvl-phenoxy)-2-pyrazine-2-yl-lH- benzimidazole 
Using 4-(2-methoxy-phenoxy)-5-(4-methanesulphonyl-phenoxy)-benzene- 1 ,2-diamine obtained 
in Example 16, the title compound was obtained by the same process as in Example 32, a process 
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based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 3.04 (3H, s), 3.71 (3H, d, J = 3.1 Hz), 6.86-6.97 (3H, m), 7.00 (1/2H, s), 
7.06-7.14 (3H, m), 7.34 (1/2H, s), 7.36 (1/2H, s), 7.68 (1/2H, s), 7.85 (2H, dd, J = 9.0, 3.1 Hz), 
8.56-8.59 (1H, m), 8.65 (1H, dd, J - 4.3, 2.7 Hz), 9.57-9.61 (1H, m), 10.24 (lHxl/2, brs), 10.34 
(lHxl/2,brs). 

ESI-MS (m/e): 489 (M+H). 
Example 37 

5-(4-dimethvlcarbamovl-phenoxvV6-(2-methanesulphonvl-phenoxv)-2-thiazol-2-vl-lH- 
benzimidazole 

Using thiazole-2-carboxaldehyde and 4-(4-dimethylcarbamoyl-phenoxy)-5-(2- 
methanesulphonyl-phenoxy)-benzene- 1,2 -diamine obtained in Example 20, the title compound 
was obtained by the same process as in Example 1 (Step 4), a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CDC13) 6 : 2.94 (3/2H, s), 2.96 (3H, brs), 3.05 (3/2H, brs), 3.08 (3H, brs), 6.87-6.93 
(3H, m), 7.13 (1/2H, brs), 7.16-7.23 (1H, m), 7.34-7.38 (2H, m), 7.45-7.53 (1H, m), 7.51 (1/2H, 
brs), 7.54-7.56 (1H, m), 7.62 (1/2H, s), 7.66 (1/2H, s), 7.94 (1H, d, J = 3.1 Hz), 8.01 (1H, dd, J = 
7.8, 1.6 Hz). 

ESI-MS (m/e): 535 (M+H). 
Example 38 

5-(2-cvano -phenoxvV2-pvridazine-3-vl-6-(4-methanesulphonvl-phenoxvVlH- benzimidazole 
To N-methylpyrrolidone 0.3 ml solution of 4-(2-cyano-phenoxy)-5-(4- 
methanesulphonyl-phenoxy)-benzene-l,2-diamine 15 mg obtained in Example 17 were added 
successively pyridazine-3-carboxylic acid 3.3 mg, 1-hydroxybenzotriazole 15 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 15 mg, and the reaction 
liquor was stirred at room temperature overnight The reaction liquor was diluted with ethyl 
acetate and was washed using saturated aqueous sodium bicarbonate, and thereafter the solvent 
was eliminated by distillation under reduced pressure. The obtained residue was dissolved in 
N-methylpyrrolidone 0.2 ml, and trifluoromethanesulfonic acid triytterbium salt 5 mg was added, 
and the reaction liquor was stirred at 140°C overnight. The reaction mixture was purified using 
reverse phase medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) 
mobile phase: water-acetonitrile-0. 1 % trifluoroacetic acid]. By eliminating the solvent of the 
obtained fraction under reduced pressure, the title compound was obtained as a brown solid. 
1H-NMR(CD30D) 6 : 3.10 (3H, s), 6.92 (1H, d, J = 7.6 Hz), 6.99 (2H, d, J = 8.6 Hz), 7.20 (1H, t, 
J = 7.6 Hz), 7.58 (1H, t, J - 7.6 Hz), 7.64 (1H, d, J = 7.6 Hz), 7.70-7.80 (2H, m), 7.87 (2H, d, J = 
8.6 Hz), 7.96-8.02 (1H, m), 8.58 (1H, brs), 9.36 (1H, brs). 
ESI-MS (m/e): 484 (M+H). 
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Example 39 

5-(2-cvano-phenoxvV2-fL2.5'[- thiadiazol-3-vl-6-(4-methane sulphonyl -phenoxvVlH- 
benzimidazole 

Using [l,2,5]-thiadiazole-3-carboxylic acid, the title compound was obtained as a brown solid by 
the same process as in Example 38, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.09 (3H, s), 6.90 (1H, d, J = 7.8 Hz), 6.98 (2H, d, J = 8.6 Hz), 7.19 (1H, t, 
J - 7.7 Hz), 7.56 (1H, t, J = 7.8 Hz), 7.64 (1H, d, J = 7.8 Hz), 7.72 (1H, s), 7.73 (1H, s), 7.87 (2H, 
d,J = 8.6 Hz), 9.39 (1H, s). 
ESI-MS (m/e): 490 (M+H). 

Example 40 

5-(2-cvano-phenoxvV2-(2H-rU3y^^ 
benzimidazole 

Using 2H-[l,2,3]-triazole-4-carboxylic acid, the title compound was obtained as a brown solid by 
the same process as in Example 38, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.12 (3H, s), 6.91 (1H, d, J = 7.6 Hz), 6.98 (2H, d, J - 8.6 Hz), 7.20 (1H, t, 
d, J = 7.6 Hz), 7.70 (1H, d, J - 2-7 Hz), 7.87 (2H, d, J = 8.6 Hz), 8.52 (1H, brs). 
ESI-MS (m/e): 473 (M+H). 

Example 41 

5-(2-cvano-phenoxvV2-furazaneO-vl-6-f4-methanesulphonvl-phenoxvVlH-benzimidazole 
Using furazane-3-carboxylic acid, the title compound was obtained as a brown solid by the same 
process as in Example 38, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 8 : 3.06 (3H, s), 6.84 (1H, d, J - 7.8 Hz), 6.92 (2H, d, J = 8.6 Hz), 7.15 (1H, t, 
J = 7.8 Hz), 7.52 (1H, t, J = 7.8 Hz), 7.57-7.62 (2H, m), 7.82 (2H, d, J = 8.6 Hz) ESI-MS (m/e): 
474 (M+H). 

Example 42 

5-(2-cvano-phenoxvV2-(4H-fl.2.41-triazol-3-vlV6-(4-methanesulphonvl-phenoxvVlH- 
benzimidazole 

Using [l,2,4]-triazole-3-carboxylic acid, the title compound was obtained as a straw-coloured 
solid by the same process as in Example 38, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.07 (3H, s), 6.92 (1H, d, J = 7.8 Hz), 6.98 (2H, d, J - 8.6 Hz), 7.19 (1H, t, 
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J = 7.8 Hz), 7.55 (1H, t, J = 7.8 Hz), 7.63 (1H, d, J = 7.8 Hz), 7.74 (2H, d, J - 6.3 Hz), 7.85 (2H, 
d, J = 8.6 Hz), 8.73 (1H, s). 
ESI-MS (m/e): 473 (M+H). 

Example 43 

5-(2-carbamoyl-phenoxv)-2-^ 

An 80 % sulphuric acid solution of 5-(2-cyano-phenoxy)-2-pyridine- 
2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole 3.5 mg obtained in Example 5 was stirred at 50°C 
overnight as the reaction liquor. 

The reaction mixture was purified by reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid], 
and, by eliminating the solvent of the obtained fraction under reduced pressure, the title 
compound was obtained as a colourless solid. 

1H-NMR (CDC13) 6 : 5.59 (1H, brs), 6.80 (1H, dd, J = 8.4Hz, 0.8 Hz), 7.01-7.48 (7H, m), 7.88 
(1H, td, J = 8.0Hz, 2.0 Hz), 8.16 (1H, dd, J = 8.4Hz, 2.0. Hz), 8.21 (1H, s), 8.27-8.85 (1H, m), 
8.38 (1H, d, J = 8.0 Hz), 8.63 (1H, d, J = 8.4 Hz). 
ESI-MS (m/e): 424 (M+H). 

Example 44 

5-( , 4-carbamovl-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 
Using 5-(4-cyano-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 7, the title compound was obtained by the same process as in Example 43, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.82 (2H, d, J = 8.8 Hz), 7.13 (1H, ddd, J - 8.4, 2.6, 1.5 Hz), 7.17 (1H, dd, 
J - 8.4, 4.8 Hz), 7.13-7.20 (1H, m), 7.30-7.37 (1H, m), 7.38 (1H, ddd, J = 7.7, 40.4, 1.1 Hz), 7.71 
(2H, d, J = 8.8 Hz), 7.87 (1H, ddd, J - 7.7, 7.7, 1.8 Hz), 8.16 (1H, dd, J = 2.6, 0.7 Hz), 8.25 (1H, 
dd, J - 4.8, 1.5 Hz), 8.39 (1H, ddd, J = 7.7, 1.1, 0.7 Hz), 8.61 (1H, ddd, J - 4.4, 1.8, 0.7 Hz). 
ESI-MS (m/e): 424 (M+H). 

Example 45 

5-(4-carbamovl-phenoxvV6-(pvridine-3-vloxvV2-thiazol-2-yl-lH-benzimidazole 
Using 4-(4,5-diamino-2-(pyridine-3-yloxy]-phenoxy)-benzonitrile obtained in Example 7, the 
title compound was obtained by the same process as in Example 37 and Example 43, a process 
based on these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 6.01 (2H, brs), 6.82-6.86 (2H, m), 7.13 (1H, ddd, J = 8.4, 2.9, 1.5 Hz), 
7.18 (1H, dd, J - 8.4, 4.6 Hz), 7.29 (1/2H, s), 7.30 (1/2H, s), 7.52-7, 54 (1H, m), 7.92 (2H, d, J = 
8.8 Hz), 7.61 (1/2H, s), 7.64 (1/2H, s), 7.70-7.75 (2H, m), 7.92 (1H, d, J = 2.9 Hz), 8.21 (1H, d, J 
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= 2.9 Hz), 8.29 (1H, dd, J - 4.6, 1.5 Hz). 
ESI-MS (m/e): 430 (M+H). 

Example 46 

5-f4-carbamovl-phenoxv)-2-pvridine-2-vl-6-f2-carbainovI-phenoxvVlH-benzimidazole 
Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(4-cyano-phenoxy)-lH-benzimidazole obtained in 
Example 28, the title compound was obtained as a colourless solid by the same process as in 
Example 43, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 7.86 (2H, d, J = 8.8 Hz), 7.13 (1H, t, J = 7.6 Hz), 7.39 (1H, t, J - 7.6 Hz), 
7.45-7.74 (4H, m), 7.78 (2H, d, J = 8.8 Hz), 7.91 (1H, d, J = 7.6 Hz), 7.99 (1H, t, J = 7.6 Hz), 
8.30 (1H, d, J = 7.6 Hz), 8.74 (1H, s). 
ESI-MS (m/e): 466 (M+H). 

Example 47 

5-f3-carbamovl-phenoxvV2-pvridine-2-vl-6-(2-carbamovl-phenoxvVlH-benzimidazole 
monotrifluoroacetic acid salt 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(3-cyano-phenoxy)-lH-benzimidazole obtained in 
Example 29, the title compound was obtained as a colourless solid by the same process as in 
Example 43, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 6.78-6.96 (1H, m), 6.96-7.08 (1H, m), 7.08-7.20 (1H, m), 7.30-7.70 (7H, 
m), 7.88-8.08 (2H, m), 8.29 (1H, d, J - 7.6 Hz), 8.73.(1H, s). 
ESI-MS (m/e): 466 (M+H). 

Example 48 

5-(4-metfaanesulphonvl-phenox vV2-pvridine-2-vl-6-(2-carbamovl-phenoxvV 1 H- benzimidazole 
Using . 5-(2-eyano-phenoxy)-2-pyridine-2-yl-6-(4- methanesulphonyl-phenoxy)- 
lH-benzimidazole obtained in Example 17, the title compound was obtained as a straw-coloured 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 8:3.12 (3H, s), 6.85 (1H, d, J = 7.8 Hz), 6.98 (2H, d, J = 8.6 Hz), 7.15 (1H, t, 
J - 7.8 Hz), 7.42 (1H, t, J - 7.8 Hz), 7.52 (1H, dd, J = 4.3Hz, 7.0 Hz), 7.64 (2H, brs), 7.83 (2H, d, 
J = 8.6 Hz), 7.91 (1H, d, J = 7.8 Hz), 8.01 (1H, dd, J = 7.0Hz, 7.8 Hz), 8.32 (1H, d, J - 7.8 Hz), 
8.76 (1H, d, J -4.3 Hz). 
ESI-MS (m/e): 501 (M+H). 

Example 49 

5-f4-methanesulphonvl-phenoxvV2-pvrazine-2-vl-6-(2-carbamovl-phenoxvV 1 H- benzimidazole 
Using 5-(2-cyano-phenoxy)-2-pyrazine-2-yl-6-(4-methanesulphonyl-phenoxy) 
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-lH-benzimidazole obtained in Example 35, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.05 (3H, s), 5.80 (1H, brs), 6.82 (1H, d, J - 7.8 Hz), 6.95-7.00 (3H, m), 
7.17 (2H, q, J = 8.2 Hz), 7.36-7.39 (2H, m), 7.76 (1H, d, J = 7.8 Hz), 7.81-7.85 (2H, m), 8.15 (1H, 
d, J = 7.8 Hz), 8.63 (1H, s), 8.72 (1H, s), 9.66 (1H, s), 10.80 (1H, brs) 
ESI-MS (m/e): 502 (M+H). 

Example 50 

5-(4-carbamovl-phenoxvV2-pvridine-2-vl-6-fl-oxv-pvridine-3-vloxvVlH-benzimidazole 

Using 5-(4-cyano-phenoxy)-2-pyridine-2-yl-6-(l-oxy-pyridine-3-yloxy)-lH-benzimidazole 

obtained in Example 31, the title compound was obtained by the same process as in Example 43, 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.82-6.86 (2H, m), 7.15-7.26 (2H, m), 7.38-7.42 (1H, m), 7.41 (1/2H, s), 

7.44 (1/2H, s), 7.54-7.58 (1H, m), 7.62 (1/2H, s), 7.65 (1/2H, s), 7.71-7.75 (2H, m), 8.12-8.16 

(1H, m), 8.22-8.27 (1H, m), 8.37 (1H, d, J = 7.0 Hz), 8.64-8.67 (1H, m). 

ESI-MS (m/e): 440 (M+H). 

Example 51 

5-r3-carbamovl-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 
Using 5-(3-cyano-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 6, the title compound was obtained by the same process as in Example 43, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 7.07 (1H, ddd, J = 0.8, 3.4, 10.3 Hz), 7.36 (1H, dd, J = 1.9, 3.4 Hz), 7.40 
(1H, t, J = 10.3 Hz), 7.56 (1H, s), 7.57-7.62 (2H, m), 7.69 (1H, dd, J = 7.2, 10.3 Hz), 7.73 (1H, s), 
7.78 (1H, ddd, J = 0.8, 3.8, 11.4 Hz), 8.16 (1H, dt, J = 3.0, 11.0 Hz), 8.29 (1H, dt, J = 0.4, 11.0 
Hz), 8.37-8.41 (2H, m), 8.80 (1H, dt, J = 0.4, 3.8 Hz). 
ESI-MS (m/e): 424 (M+H)+). 

Example 52 

5-(2-carbamo vl-phenoxvV6-( 4-dimethvlcarbamovl-phenox vV2-p vridine-2-vl- 1 H- benzimidazoie 
Using 4-hydroxybenzoic acid dimethyl amide and 4-fluoro-5-(2-cyano-phenoxy)-2-nitro 
phenylamine obtained in Example 28, the title compound was obtained by the same procedures as 
in Example 1 and Example 43, a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 2.98 (3H, brs), 3.07 (3H, brs), 5.72 (1H, brs), 6.76-6.83 (3H, m), 6.97 
(1/2H, brs), 7.09 (1/2H, dd, J = 7.7, 7.7 Hz), 7.11 (1/2H, dd, J = 7.7, 7.7 Hz), 7.14 (1/2H, s), 
7.30-7.35 (3H, m), 7.37-7.40 (1H, m), 7.67 (1H, d, J = 7.7 Hz), 7.86 (1H, ddd, J = 7.7, 7.7, 1.5 
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Hz), 8.12 (1H, dd, J - 7.7, 1.8 Hz), 8.14 (1H, dd, J = 7.7, 1.8 Hz), 8.38 (1H, d, J = 7.7 Hz), 
8.61-8.62 (1H, m), 10.99 (1H, brs). 
ES1-MS (m/e): 494 (M+H). 

Example 53 

5-(2-carbamovl-phenoxvV6-f4~dimethvlcarbamovl-phenoxv)"2'thiazol-2-vl- 1 H- benzimidazole 
Using 4-(2-cyano-phenoxy)-5-bis-(4-dimethylcarbamoyl-phenoxy)-benzene- 1 ,2-diamine 

obtained in Example 52, the title compound was obtained by the same procedures as in Example 
37 and Example 43, a process based on these or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 2.97 (3H, brs), 3.08 (3H, brs), 5.91 (1/2H, brs), 6.00 (1/2H, brs), 6.75-6,82 
(3H, m), 6.93 (1/2H, brs), 7.07-7.13 (1H, m), 7.17 (1H, brs), 7.25 (1/2H, brs), 7.32 (2H, d, J = 8.8 
Hz), 7.53 (1H, d, J = 2.9 Hz), 7.65 (2H, d, J - 8.8 Hz), 7.37-7.40 (1H, m), 7.65 (1H, d, J = 7.0 
Hz), 7.92-7.93 (1H, m), 8.1 1 (1/2H, d, J - 6.6 Hz), 8.13 (1/2H, d, J = 6.6 Hz). 
ESI-MS (m/e): 500 (M+H). 

Example 54 

5-(2-carbamovl-phenoxvV2-pvridine-2-vl-6^ 
enzimidazole • monotrifluoroacetic acid salt 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(4-(2-hydroxyethyl)-phenoxy)-lH-benzimidazole 
obtained in Example 30, and, by the same method as in Example 43, a process based on these or a 
combination of these with a normal procedure, the reaction mixture was refined by reverse phase 
medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid], and the title compound was obtained as a colourless 
solid by eliminating the solvent of the obtained fraction by distillation under reduced pressure. 
1H-NMR(CD30D) 5 : 2.94 (2H, t, J = 6.7 Hz), 4.17 (2H, t, J - 6.7 Hz), 6.84 (2H, d, J = 8.6 Hz), 
6.90 (1H, d, J = 8.6 Hz), 7.19 (1H, d, J = 8.6 Hz), 7.25 (1H, d, J = 8.6 Hz), 7.41 (1H, s), 7.42-7.48 
(1H, m), 7.58 (1H, s), 7.61-7.66 (1H, m), 8.09 (1H, t, J = 7.8 Hz), 8.25 (1H, d, J = 7.8 Hz), 8.83 
(1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 563 (M+H). 

Example 55 

5-(4-carbamovl-phenoxvV6-( r 4-dimethvIcarbamovl-phenoxvV2-pvridine-2-yl-lH- benzimidazole 
Using 4-hy droxy-benzonitrile and 4-fluoro-5 -(4-dimethylcarbamoyl- phenoxy)-2-nitro- 
phenylamine obtained in Example 18, the title compound was obtained by the same procedures as 
in Example 1 and Example 43, a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 2.97 (3H, brs), 3.08 (3H, brs), 6.80-6.86 (4H, m), 7.26-7.29 (2H, m), 7.31 
(1/2H, s), 7.35 (1/2H, s), 7.38-7.41 (1H, m), 7.66-7.70 (3H, m), 7.86-7.91 (1H, m), 8.40 (1H, d, J 
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= 7.8 Hz), 8.65 (1H, d, J = 4.7 Hz), 10.89 (1H, brs). 
ESI-MS (m/e): 494 (M+H). 

Example 56 

5-(4-methvlcarbamovl-phenoxvV2-pv^ 

To methanol 1 ml solution of 5-(4-methoxycarbonyl-2-pyridine-2 -yl-6-(pyridine-3-yloxy) -1H 
-benzimidazole 3.0 mg obtained in Example 10 was added 40 % methylamine methanol solution 
0.05 ml, and the reaction liquor was stirred at room temperature overnight The solvent was 
eliminated by distillation under reduced pressure, and thereafter, it was refined by preparative 
thin layer chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol=20/l), 
and the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.96 (3/2H, s), 2.97 (3/2H, s), 6.80 (1H, d, J = 8.4 Hz), 7.14-7.23 (2H, m), 
7.36 (1H, brs), 7.40 (1H, dd, J = 7.7, 4.7 Hz), 7.62 (1H, brs), 7.66 (2H, d, J - 8.4 Hz), 7.90 (1H, 
dd, J= 7.7, 7.7 Hz), 8.10 (1H, brs), 8.20 (1H, brs), 8-37 (1H, d, J = 7.7 Hz), 8.63 (1H, d, J = 4.7 
Hz). 

ESI-MS (m/e): 438 (M+H). 
Example 57 

5-(4-methanesulphonvl-phenoxvV6-( F 2-methylcarbamovl-phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

Using 5-(2-ethoxycarbonyl-phenoxy)-6-(4 -methanesulphonyl-phenoxy) -2-pyridine-2-yl-lH- 
benzimidazole obtained in Example 14, the title compound was obtained by the same process as 
in Example 56, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.73 (3/2H, s), 2.74 (3/2H, s), 3.03 (3H, s), 6.74-6.79 (1H, m), 6.89-76.96 
(2H, m), 7.01 (1/2H, brs), 7.09-7.15 (1H, m), 7.17 (1/2H, brs), 7.30 (1/2H, brs), 7.40 (1/2H, brs), 
7.40-7.44 (-1H, m), 7.72 (1H, s), 7.82 (2H, dd, J = 8.2, 6.7 Hz), 7.88-7.93 (1H, m), 8.1.0-8.15 (1H, 
m), 8.41 (1H, d, J = 6.8 Hz), 8.66 (1H, ts), 11.09 (1/2H, .brs), 11.12 (1/2H, brs). 
ESI-MS (m/e): 515 (M+H). 

Example 58 

5-(4-dimethvlcarbamovl-phenoxv)-6-(2-methvlcarbamovl-phenoxvV2-pvridine-2-vl-lH 
-benzimidazole 

Using 5-(2-ethoxycarbonyl-phenoxy)-6 -(4-dimethylcarbamoyl- phenoxy)-2-pyridine 
-2-yMH-benzimidazole obtained in Example 24, the title compound was obtained by the same 
process as in Example 56, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 2.77 (3H, d, J = 3.5 Hz), 2.99 (3H, brs), 3.08 (3H, brs), 6.75-6.86 (3H, m), 
7.00-7.14 (1H, m), 7.15-7.27 (1/2H, m), 7.27-7.32 (2H, m), 7.27-7.32 (1/2H, m), 7.35-7.42 (2H, 
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m), 7.69 (1H, s), 7.87-7.91 (1H, m), 8.11-8.17 (1H, m), 8.40 (1H, d, J = 7.4 Hz), 8.66 (1H, s), 

11.01 (lH,brs). 

ESI-MS (m/e): 508 (M+H). 

Example 59 

5-(2-methvlcarbamovUphenoxvV2-p\^ 

Using 3-(2-fluoro-4-nitro-phenoxy)-pyridine obtained in Example 1 (Step 2) and 
2-hydroxybenzoic acid ethyl ester, the title compound was obtained as a brown solid by the same 
procedures as in Example 1 and Example 56, a process based on these or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 2.70-8.80 (3H, m), 6.77 (1H, d, J - 7.6 Hz), 7.25-7.44 (7H S m), 7.67 (1H 3 
s), 7.82 (1H, t, J - 7.6 Hz)„8.15 (1H, t, J = 7.6 Hz), 8.18-8.26 (1H, m), 8.26-8.36 (1H, m), 8.38 
(1H, d, J = 7.6 Hz), 8.64 (1H, d, J = 2.4 Hz), 10.6 (1H, brs). 
ESI-MS (m/e): 438 (M+H). 

Example 60 

5-f4-methanesulphonvl-phenoxvV2-pvridine-2-vl-6-(2-(2H-tetrazol-5-vn-phenoxvVlH- 
benzimidazole • monotrifluoroacetic acid salt 

To dimethylformamide 1 ml solution of 5-(4-methanesulphonyl-phenoxy)-2 
-pyridine-2-yl-6-(2-cyano-phenoxy)-lH-benzimidazole 30 mg obtained in Example 17, sodium 
azide 30 mg and magnesium chloride 32 mg were added, and the reaction liquor was stirred at 
170°C for 24 hours. The reaction mixture was purified using reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1 % trifluoroacetic acid], and solvent of the obtained fraction was eliminated 
by distillation under reduced pressure, and the title compound was obtained as yellow solid. 
1H-NMR(CD30D) 6:3.11 (3H, s), 6.75 (2H, d, J = 8.6 Hz), 6.96 (1H, d, J = 7.6 Hz), 7.29 (1H, t, 
J = 7.6 Hz), 7.51 (1H, t, J = 7.6 Hz), 7.62 (2H, d, J = 8.6 Hz), 7.58-7.69 (1H, m), 7.73 (1H, s), 
7.93 (1H, s), 8.13 (1H, d, J - 7.6 Hz), 8.08-8.16 (1H, m), 8.33-8.38 (1H, m), 8.84-8.88 (1H, m). 
ESI-MS (m/e): 526 (M+H). 

Example 61 

5-(4-methanesulphonvl-phenoxvV2-pvridine-2-vl-6-f2-f2-fN-hvdroxvcarbamimidovlV 
phenoxvV 1 H-benzimidazole 

To ethanol 2 ml solution of 5-(4-methanesulphonyl -phenoxy)-2-pyridine 
-2-yl-6-(2-cyano-phenoxy)-lH-benzimidazole 25 mg obtained in Example 17, 50 % 
hydroxylamine aqueous solution 0.1 ml was added, and the reaction liquor was stirred at 50°C 
overnight. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 
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(Merck Co.), chloroform/methanol=5/l), and obtained the title compound as a colourless solid. 
1H-NMR (CDC13) 6 : 3.06 (3H, s), 5.12 (2H, s), 6.52 (1H, s), 6.80 (1H, d, J = 7.6 Hz), 7.1 1 (2H, 
d, J = 8.6 Hz), 7.28 (1H, t, J = 7.6 Hz), 7.47 (1H, dd, J = 7.8Hz, 4.3 Hz), 7.66 (1H, d, J = 7.6 Hz), 
7.66 (1H, s), 7.89 (2H, d, J = 8.6 Hz), 7.96 (1H, t, J - 7.8 Hz), 8.55 (1H, d, J = 7.8 Hz), 8.65 (1H, 
d,J = 4.3 Hz). 
ESI-MS (m/e):516(M+H). 

Example 62 

5-f4-methanesulphonvl-phenoxvy2-pvri 
VphenoxvV 1 H-benzimidazole 

To N«methylpyrrolidinone 0.25 ml solution of 5-(2-(N-hydroxycarbamimidoyl) 
-phenoxy)-2-pyridine-2-yl-6-(4-methanesulphonyl-phenoxy)-lH-benzimidazole 8 mg obtained in 
Example 61 was added l,r-carbonyldiimidazole 10 mg, and the reaction liquor was stirred at 
70°C for four hours. The reaction mixture was refined by reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid], and the obtained fraction was diluted with ethyl acetate, and was washed 
successively with saturated aqueous sodium bicarbonate, saturated aqueous sodium chloride 
solution, and thereafter, was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure, and the title compound was obtained as a colourless solid. 
1H-NMR (CDC13) 6 : 3.12 (3H, s), 6.84 (2H, d, J - 8.6 Hz), 6.82-6.88 (1H, m), 7.19 (1H, t, J = 
7.2 Hz), 7.41-7.47 (2H, m), 7.82 (2H, d, J = 8.6 Hz), 7.91-7.97 (2H, m), 8.44 (1H, d, J = 7.8 Hz), 
8.69 (1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 542 (M+H). 

Example 63 

5-f4-methanesulphonvl-phenoxvV2-pvridine-2-vl"6-f2-[L2.4]-oxadiazol-3-vl-phenoxvVlH-benzi 
midazole 

To N-methylpyrrolidinone 0.25 ml solution of 5-(2-(N-hydroxycarbamimidoyl) 
-phenoxy)-2-pyridine-2-yl-6-(4-methanesulphonyl-phenoxy)-lH-benzimidazole 8 mg obtained in 
Example 61 was added ortho ethyl formate ester 0.5 ml, and the reaction liquor was stirred at 
100°C for three hours. The reaction mixture was purified using reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1 % trifluoroacetic acid], and solvent of the obtained fraction was eliminated 
by distillation under reduced pressure, and thereafter, it was purified by preparative thin layer 
chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol=10/l), and the 
obtained the title compound as yellow solid. 

1H-NMR (CDC13) 5 : 3.03 (3H, s), 6.85-6.97 (3H, m), 7.23 (1H, t, J = 7.8 Hz), 7.40-7.45 (3H, m), 
7.68-7.74 (3H, m), 7.91 (1H, t, J = 7.8 Hz), 8.03 (1H, d, J - 7.8 Hz), 8.42 (1H, d, J = 7.8 Hz), 
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8.65-8.68 (2H, m). 
ES1-MS (m/e): 526 (M+H). 

Example 64 

5-(pvridine-3-vloxvy2-pvridine-2^ 
midazole 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 5, the reaction liquor added acetic anhydride 0.3 ml to pyridine 0.5 ml solution of 
5-(2-(N-hydroxycarbamimidoyl) -phenoxy)-2-pyridine-2-yl 
-6-(pyridine-3-yloxy)-lH-benzimidazole 20 mg obtained by same process as in Example 61 was 
stirred at 60°C overnight. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 
(Merck Co.), chloroform/methanol=10/l), and obtained the title compound as straw-coloured 
solid. 

1H-NMR (CDC13) 6 : 6.80-7.00 (1H, m), 7.00-7.30 (4H, m), 7.30-7.44 (2H, m), 7.44-7.68 (1H, 
m), 7.86 (1H, td, J = 7.6Hz, 2.0 Hz), 7.97 (1H, dd, J = 2.0Hz, 7.6 Hz), 8.38 (1H, d, J = 7.6 Hz), 
8.60 (1H, d, J = 4.8 Hz). 
ESI-MS (m/e): 463 (M+H). 

Example 65 

5-(4-memvl-pvridine-3-sulfonvlV2-pyridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
To tetrahydrofuran 1.5 ml solution of 5-(2-methyI-pyridin-5-yl 
sulphanyl)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole 42 mg obtained in Example 
13 were added OXONE 92 mg and water 0.1 ml, and the reaction liquor was stirred at room 
temperature overnight. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. 
Saturated aqueous sodium bicarbonate was added to the obtained fraction and thereafter, it was 
extracted with chloroform and was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the title compound was thereby obtained. 
1H-NMR (CDC13) 6 : 2.63 (3H, s), 7.23 (1H, s), 7.32 (1H, d, J = 7.6 Hz), 7.44-7.50 (3H, m), 7.93 
(1H, t, J = 7.6 Hz), 8.09-8.14 (1H, m), 8.28 (1H, d, J = 2.8 Hz), 8.36-8.41 (2H, m), 8.60, 8.61 
(tautomer, 1H, s), 8.68 (1H, d, J = 4.8 Hz), 8.93, 8.95 (tautomer, 1H, d, J = 2.0 Hz). 
ESI-MS (m/e): 444 (M+H). 

Example 66 

5-(4-memanesulphonvl-phenoxv)-2-a-oxv-pvridine-2-vlV6-(2-<^rbamovl- phenoxvVlH- 
benzimidazole 
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To chloroform 2 ml solution of 5-(4-methanesulphonyl-phenoxy)-2 
-pyridine-2-yl-6-(2-carbamoyl-phenoxy)-lH-benzimidazole 8.0 mg obtained in Example 48 was 
added metachloroperbenzoic acid 1.5 mg, and the reaction liquor was stirred at room temperature 
for one hour. The reaction solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. 
By eliminating the solvent of the obtained fraction under reduced pressure, the title compound 
was obtained as yellow solid. 

1H-NMR(CD30D) 6 : 3.12 (3H, s), 6.87 (1H, d, J = 7.8 Hz), 7.00 (2H, d, J - 7.8 Hz), 7.18 (1H, t, 
J - 7.8 Hz), 7.43 (1H, t, J = 7.8 Hz), 7.69-7.76 (2H, m), 7.84-7.86 (3H, m), 7.92 (1H, d, J = 7.8 
Hz), 8.52 (1H, d, J = 7.0 Hz), 8.64 (1H, d, J = 7.8 Hz). 
ESI-MS (m/e):517(M+H). 

Example 67 

4-(2-methoxv-phenoxv)-2>pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
Stepl 

Synthesis of 5-fluoro-3-(2-methoxvphen oxvV2-nitroaniline 

To 2-methoxyphenol 1.64 g dissolved in tetrahydrofuran 30 ml was added sodium hydride 528 
mg under ice cooling, and the reaction liquor was stirred for 30 minutes at the same temperature. 
Successively, 1.91 g of 3,5-difluoro-2-nitroaniline synthesised using process described in Journal 
of Organic Chemistry, 1978, Vol. 43, issue 6, pp.1241-1243 was added, and the reaction liquor 
was stirred at room temperature for two days. The reaction liquor was poured into water and was 
dried with anhydrous magnesium sulphate after extraction with ethyl acetate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane / ethyl acetate = 5/1-4/1), and the title compound 
was obtained as orange colored solid. 

Step 2 

Synthesis of 3-(2-methoxvphenoxvV2-nitro-5-fpvridine-3-vloxvVaniline 

To 5-fluoro-3-(2-metboxyphenoxy)-2-nitroaniline 3.03 g dissolved in dimethyiformamide 30 ml 
were added 3-hydroxypyridine 1.24 g and potassium carbonate 5.42 g, and the reaction liquor 
was stirred at 90°C overnight. The reaction liquor was diluted with ethyl acetate, and it was 
washed successively with water, saturated aqueous sodium chloride solution, and thereafter was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 2/1-1/1-1/2), and the title compound was obtained as orange 
colored solid. 
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Step 3 

Synthesis of 3-(2-metfaoxvpheDOxvV5-(pvridine-3-vloxvVbenzeDe-l .2-diamine 
To methanol 20 ml solution of 3-(2-methoxyphenoxy)-2-nitro-5-(pyridine-3-yloxy)-aniline 1.33 g 
was added 20 % palladium hydroxide-carbon catalyst 1 g, and the reaction liquor was stirred 
under a hydrogen atmosphere for four hours. After eliminating the catalyst by filtration, the 
solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/2 -ethyl acetate), 
and the title compound was obtained as pale orange color oily substance. 

Step 4 

Production of 4-(2-methoxv-phenoxvV2-pvridine- 2-vl-6-fpvridine-3-vloxv > l -lH-benzimidazole 
Pyridine-2-carboxaldehyde 0.026 ml was added to nitrobenzene 0.5 ml solution of 

3- (2-methoxyphenoxy)-5-(pyridine-3-yloxy)-benzene-l, 2 -diamine 59 mg at 120°C, and the 
reaction liquor was stirred at the same temperature for one hour. The reaction mixture was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1-acetic acid to 
chloroform/methanol = 20/1). Solvent of the obtained fraction was eliminated by distillation 
under reduced pressure, and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol=20/l), and 
obtained the title compound as straw-coloured solid. 

1H-NMR (CDC13) 6 : 3.79 and 3.83 (total 3H, each s), 6.20-7.40 (9H, m), 7.80-7.88 (1H, m), 
8.24-8.65 (4H, m), 10.68-10.94 (1H, m). 
ESI-MS(m/e):411 (M+H). 

Example 68 

4- (4-fluoro-phenoxvV2-nvrazine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 

Using 4-fluorophenol and 3-hydroxypyridine, pyrazine-2-carboxylic acid 18.6 mg and 
l-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochloride 57.5 mg were added to pyridine 
2 ml solution of 3-(4-fluorophenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine 46.7 mg 
synthesised by the same process as in Example 67, and the reaction liquor was stirred overnight, 
and thereafter, pyridine was eliminated by distillation under reduced pressure. The residue was 
diluted with ethyl acetate and was washed using water and thereafter, was dried with anhydrous 
magnesium sulphate. By eliminating the solvent under reduced pressure, mixture of amide body 
was obtained as a yellow oily substance. The obtained mixture of amide body was dissolved in 
toluene 3 ml, and p-toluenesulfonic acid monohydrate 28 mg was added, and the reaction liquor 
was stirred at 120°C overnight The reaction liquor was diluted with ethyl acetate and was 
washed using saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 



©Rising Sun Communications Ltd. 



http://www. risingsun. co. uk 



WO05-063738 



116 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Art5744 (Merck Co.), chloroform/methanol=20/l), and obtained the title compound as yellow 
solid. 

1H-NMR (CDC13) 6 : 6.35 and 6.53 (total 1H, each d, J = 2.0 Hz), 6.77-7.31 (7H, m), 8.32-8.40 
(2H, m), 8.54 and 8.56 (total 1H, each d, J = 1.8 Hz), 8.61 and 8.64 (total 1H, each d, J = 2.6 Hz), 
9.59 and 9.69 (total 1H, each d, J - 1.5 Hz), 10.60 (1H, brs). 
ES1-MS (m/e): 400 (M+H). 

Example 69 

6-(4-methoxv-phenoxv)-4-( 1 -methvl-1 H-imidazol-2-vl sulphanvlV2-pvridine 

-2-vl-l H-benzimidazole 

Using 1 -methyl- lH-imidazole-2-thiol and 4-methoxyphenol successively, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 5 : 3.73 and 3.74 (total 3H, each s), 3.81 (3H, s), 6.31-7.39 (9H, m), 7.78-7.88 
(1H, m), 8.30 and 8.41 (total 1H, each d, J = 7.8 Hz), 8.59 and 8.73 (total 1H, each d, J = 4.5 Hz). 
ESI-MS (m/e): 430 (M+H). 

Example 70 

6-(4-methoxv-phenoxvV2-pvridine-2-vl-4-( , pvridin-2-vl sulphanvD-1 H-benzimidazole 
Pyridine-2-thiol and 4-methoxyphenol were successively used, and the title compound was 
obtained as a straw-coloured solid by the same process as in Example 67, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 3.80 and 3.81 (total 3H, each s), 6.86-7.50 (10H, m), 7.75-7.88 (1H, m), 
8.32-8.62 (3H, m). 
ESI-MS (m/e): 427 (M+H). 

Example 71 

6-( r 3-methoxv-phenoxvV4-(2-methoxv-phenoxvV2-pvridine-2-vl-lH-benzimidazole 
Using 3-(2-methoxyphenoxy)-2-nitro-5-(pyridine-3-yloxy)-aniline obtained in Example 67 (Step 
2) and 3 -methoxy phenol, the title compound was obtained as a white solid by the same process as 
in Example 67, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 3.75 (3H, s), 3.79 and 3.84 (total 3H, each s), 6.24-7.23 (10H, m), 
7.29-7.39 (1H, m), 7.79-7.89 (1H, m), 8.37 and 8.53 (total 1H, each d, J - 7.5 Hz), 8.56-8.65 (1H, 
m), 10.53-10.83 (1H, m). 
ESI-MS (m/e): 440 (M+H). 

Example 72 

4-(2-methoxv-phenoxvV6-fpvridine-3-vloxv)-2-thiazol-2-vl-lH-benzimidazole 



©Rising Sun Communications Ltd. 



http://www. risings uru co. uk 



WO05-063738 



117 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Using 3-(2-metboxyphenoxy)-5-(pyridine-3-yloxy)-benzene-l, 2 -diamine obtained in Example 67 
(Step 3) and 2-thiazole carboxaldehyde, the title compound was obtained as yellow solid by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.78 and 3.82 (total 3H, each s), 6.20 and 6.44 (total 1H, each s), 6.68-7.28 
(7H, m), 7-43-7.53 (1H, m), 7.88-7.98 (1H, m), 8.29-8.41 (2H, m), 10.90-11.10 (1H, m). 
ESI-MS(m/e):417(M+H). 

Example 73 

4-(2-fluoro-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-YloxY)-lH-benzimidazoIe 

Using 2-fluorophenol, the title compound was obtained by the same process as in Example 67, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.18-6.78 (2H, m), 6.98-7.42 (8H, m), 7.72-7.90 (1H 5 m), 8.22-8.66 (3H, 
m), 11.3 (1H, brs). 
ESI-MS (m/e): 399 (M+H). 

Example 74 

4-f4-fluoro-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxv)-lH-benzimidazole 

Using 4-fluorophenol, the title compound was obtained by the same process as in Example 67, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 6.39 (1H, d, J = 2.1 Hz), 6.84 (1H, d, J - 2.1 Hz) 7.17-7.25 (4H, m), 7.39 
(1H, dd, J - 8.4, 4.7 Hz), 7.45 (1H, ddd, J = 8.4, 2.8, 1.5 Hz), 7.50 (1H, dd, J = 7.7, 4.9 Hz), 7.96 
(1H, ddd, J = 7.7, 7.7, 1.8 Hz), 8.22 (1H, d, J - 7.7 Hz), 8.33 (1H, dd, J = 4.7, 1.5 Hz), 8.38 (1H, 
d, J= 2.8 Hz), 8.69 (1H, ddd, J = 4.9, 1.8, 1.1 Hz). 
ESI-MS (m/e): 399 (M+H). 

Example 75 

4-(3-fluoro-phenoxv)-2-pvridine-2-vl-6-rpvridine-3-vloxv)-lH-benzimidazole 

Using 3-fluorophenol, the title compound was obtained as pale-brown solid by the same process 

as in Example 67, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.47-6.98 (5H, m), 7.19-7.39 (4H, m), 7.78-7.89 (1H, m), 8.29-8.48 (3H, 

m), 8.58 (1H, s). 

ESI-MS (m/e): 399 (M+H). 

Example 76 

2-pvridine-2-vl-4.6-bis (pvridine-3-vloxvVlH-benzimidazole 

Using 3-hydroxypyridine, the title compound was obtained by the same process as in Example 67, 
a process based on this or a combination of these with a normal procedure. 
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1H-NMR(CD30D) 6 : 7.07 (1H, d, J = 2.0 Hz), 7.30 (1H, d, J - 2.0 Hz), 7.54 (1H, ddd, J = 
7.6Hz, 4.8 Hz, 1.2 Hz), 7.85-7.95 (2H, m), 7.98 (1H, td, J = 7.6Hz, 2.0 Hz), 8.10-8.40 (2H, m), 
8.22 (1H, d, J = 8.8 Hz), 8.48-8.60 (2H, m), 8.66 (1H, d, J=.2 Hz), 8.70-8.82 (2H, m) 
ESI-MS (m/e): 382 (M+H). 

Example 77 

4-f 2-cvano-phenoxvV2-p vridine-2-vl-6-( p vridine-2- vloxy V 1 H-benzimidazole 
2-cyanophenol and 2-hydroxypyridine were successively used, and, by the same process as in 
Example 67, a process based on this or a combination of these with a normal procedure, the title 
compound was obtained. 

1H-NMR (CDC13) 6 : 6.60-7.40 (3H, m), 6.92 (1H, d, J = 8.0 Hz), 6.99 (1H, dd, J = 6.4Hz, 5.2 
Hz), 7.15 (1H, t, J = 8.0 Hz), 7.46 (1H, dd, J - 8.0Hz, 2.4 Hz), 7.58-7.70 (2H, m), 7.70-7.90 (1H, 
m), 8.18 (1H, dd, J - 4.8Hz, 1.2 Hz), 8.38 (1H, d, J = 8.0 Hz), 8.60 (1H, d, J = 4.0 Hz), 
10.40-1 1.00 (1H, m). 
ESI-MS (m/e): 406 (M+H). 

Example 78 

4-(2-cvano-phenoxvV2-pvridine-2-vl-6-( r pvridine-3-vloxvVlH-benzimidazole 

Using 2-cyanophenol, the title compound was obtained by the same process as in Example 67, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.55 (1/2H, s), 6.69 (1/2H, s), 6.70-7.55 (8H, m), 7.58-7.72 (1H, m), 
7.76-7.80 (1H, m), 8.26-8.48 (3H, m), 8.55-8.64 (1H, m), 10.8-1 1.4 (1H, m). 
ESI-MS (m/e): 406 (M+H). 

Example 79 

4-(2-methoxvcarbonvl-phenoxvV2-pvridine-2-vl-6-rpvridine-3-vloxvVlH-benzimidazole • 

ditrifluoroacetic acid salt 

Using 2-hydroxybenzoic acid methyl ester, the title compound was obtained by the same process 
as in Example 67, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.70 (3H, s), 6.38 (1H, s), 7.14 (1H, s), 7.34 (1H, d, J= 7.6 Hz), 7.39 (1H, 
t, J = 7.6 Hz), 7.50-7.75 (3H, m), 7.75-7.88 (1H, m), 7.99 (1H, dd, J = 7.6Hz, 1.2 Hz), 8.07 (1H, t, 
J - 7.6 Hz), 8.27-8.58 (3H, m), 8.72-8.88 (1H, m). 
ESI-MS (m/e): 439 (M+H). 

Example 80 

4-(2>acetvl-phenoxvV2-(pvridine-2-vlV6-(pvridine-3-vloxvVlH-benzimidazole 

Using 2-hydroxyacetophenone, the title compound was obtained by the same process as in 

Example 67, a process based on this or a combination of these with a normal procedure. 
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1H-NMR (CDC13) 8 : 2.68 (3H, s), 6.58 (1H, d, J - 2.3 Hz), 7.19 (1H, dd, J = 1.2, 8.2 Hz), 7.31 
(1H, dd, J « 1.2, 7.5 Hz), 7.35 (1H, dd, J = 1.0, 7.5 Hz), 7.53-7.62 (2H, m), 7.69 (1H, dd, J = 4.7, 
7.8 Hz), 7.76-7.82 (1H, m), 7.87 (1H, dd, J = 1.0, 8.2 Hz), 8.10 (1H, t, J = 7.8 Hz), 8.50-8.52 (1H, 
m), 8.54 (1H, d, J = 2.3 Hz), 8.62 (1H, d, J - 7.0 Hz), 8.74 (1H, d, J = 4.7 Hz). 
ES1-MS (m/e): 423 (M+H). 

Example 81 

4-n-methvl-2-oxo-1.2-dihvdro-pvri 
midazole 

Using 3 -hydroxy- 1 -methyl- lH-pyridin-2-one, the title compound was obtained as a 
straw-coloured solid by the same process as in Example 67, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 3.62 (3H, s), 6.02-7.40 (8H, m), 7.84 (1H, t, J = 7.2 Hz), 8.33 (1H, d, J - 
4-4 Hz), 8.33-8.50 (2H, m), 8.52-8.70 (1H, m) 
ESI-MS (m/e): 412 (M+H). 

Example 82 

6-(4-dimethvlcarbamovl-phenoxvV4-(l-methvl-2-oxo-1.2-dihvdro-pyridine-3-vloxvV2- 
pyridine-2-vl- 1 H-benzimidazole 

3 -hydroxy- 1 -methyl- 1 H-pyridin-2-one and 4-hydroxy-N,N-dimethylbenzamide were 
successively used, and, by the same process as in Example 67, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as a white solid. 
1H-NMR (CDC13) 8 : 3.03 and 3.09 (total 6H, each s), 3.60 and 3.64 (total 3H, each s), 6.08-6.15 
(1H, m), 6.42 and 6.64 (total 1H, each s), 6.82-7.41 (8H, m), 7.80-7.88 (1H, m), 8.36 and 8.45 
(total 1H, each d, J = 8.2 Hz), 8.59 and 8.64 (total 1H, each d, J - 4.5 Hz). 
ESI-MS (m/e): 482 (M+H). 

Example 83 

4-f2-difluoromethoxv-pvridine-3-vloxvV6-r4-dimethvlcarbamovl-phenoxvV2-pyridine-2-vl-lH-b 
enzimidazole 

2-difluoromethoxy-3-hydroxypyridine and 4-hydroxy-N,N-dimethylbenzamide were successively 
used, and, by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as a straw-coloured solid. 
1H-NMR (CDC13) 8 : 3.02 and 3.09 (total 6H, each s), 6.36 and 6.48 (total 1H, each s), 6.84-7.67 
(9H, m), 7.83 and 7.88 (total 1H, each t, J = 7.8 Hz), 7.99 and 8.00 (total 1H, each d, J = 5.0 Hz), 
8.40 and 8.42 (total 1H, each d, J « 8.4 Hz), 8.61 and 8.64 (total 1H, each d, J = 4.3 Hz). 
ESI-MS (m/e): 518 (M+H). 
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Example 84 

6-(2-methvl-pvridin-5-vl sulpbanvlV2-fpvridine-2-vlV4-fpvridine-3'VloxvVlH-benzimidazo1e 

3- hydroxypyridine and 6-methylpyridine-3-thiol were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 5 : 2.52 (3H, s), 6.66-6.80 (1H, brs), 7.05 (1H, d, J = 8.0 Hz), 7.20-7.28 (3H, 
m), 7.32 (1H, m), 7.49 (1H 3 dd, J = 2.0Hz, 8.0 Hz), 7.81 (1H, t, J = 7.6 Hz), 8.32-8.40 (3H, m), 
8.44 (1H, d, J = 2.0 Hz), 8.52 (1H, d, J = 4.8 Hz), 1 1 .70-12.0 (1H, brs) 
ES1-MS (m/e): 412 (M+H). 

Example 85 

4- (2-cvano-phenoxv V2-(pvridine-2-vn-6-( 4-dimethvlcarbamovl-phenoxvV 1 H- benzimidazole 
2-cyanophenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CDC13) 6 : 3.05 (3H, s), 3.18 (3H, s), 6.62 (1H, s), 6.92-7.08 (3H, m), 7.00 (2H, d, J - 
8.8 Hz), 7.10-7.20 (2H, m), 7.36-7.50 (4H, m), 7.40 (2H, d, J - 8.8 Hz), 7.63 (1H, d, J - 6.3 Hz), 
7.89 (1H, t, J = 7.8 Hz), 8.44 (1H, d, J = 7.8 Hz), 8.61 (1H, d, J = 3.9 Hz). 
ESI-MS (m/e): 476 (M+H). 

Example 86 

4-(2-fluoro-phenoxvV2-( , pvridine-2-vI)-6-(4-dimethvlcarbamovl-phenoxvVlH- benzimidazole 
Using 2-fluorophenol and 4-hydroxy-N,N-dimethylbenzamide successively, the title compound 
was obtained by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDCI3) 6 : 3.02 (3H, s), 3.10 (3H, s), 6.39 (1H, s), 6.92-7.00 (3H, m), 6.96 (2H, d, J = 
9.0 Hz), 7.10-7.24 (4H, m), 7.36-7.42 (3H, m), 7.39 (2H, d, J = 9.0 Hz), 7.88 (1H, d, J = 7.7 Hz), 
8.51 (1H, d, J = 8.0 Hz), 8.63 (1H, d, J = 7.7 Hz). 
ESI-MS (m/e): 469 (M+H). 

Example 87 

4-f2-fluoro-phenoxvV2-fovridine-2-vlV6-(4-methanesulphonvl-phenoxvVlH- benzimidazole 
2-fluorophenol and 4-(methanesulphonyl)-phenol were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.08 (3H, s), 6.44 (1H, s), 7.08 (2H, d, J = 9.0 Hz), 7.18-7.57 (5H, m), 7.59 
(1H, dd, J = 3.1, 8.2 Hz), 7.90 (2H, d, J = 9.0 Hz), 8.06 (1H, t, J = 7.6 Hz), 8.64 (1H, d, J = 8.2 
Hz), 18.71 (1H, d,J = 7.6 Hz). 



©Rising Sun Communications Ltd. 



htlp://www.risingsun.co.uk 



WO05-063738 



121 



Caution : Translation Standard is 
Post-Edited Machine Translation 



ESI-MS (m/e): 476 (M+H). 
Example 88 

4-(2-( 1 -hvdroxv-ethvl VphenoxvV2-(pvridine-2-vl)>6-(4-dimetbvlcarbamovl-phenoxvV 1 H-benzi 
midazole 

2-(l -hydroxy ethyl)-phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, 
by the same process as in Example 67, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 1.48 (3H, d, J = 6.4 Hz), 3.05 (3H, s), 3.10 (3H, s), 5.26 (1H, q, J = 6.4 Hz), 
6.34 (1H, s), 7.04 (2H, d s J « 9.0 Hz), 7.05-7.10 (2H, m), 7.29-7.33 (2H, m), 7.44 (2H, d, J = 9.0 
Hz), 7.57 (1H, dd, J = 4.7, 7.6 Hz), 7.68 (1H, dd, J = 2.0, 7.4 Hz), 8.04 (1H, dt, J=1.6, 7.8 Hz), 
8.37 (1H, d, J = 7.8 Hz), 8.80 (1H, d, J= 4.7 Hz). 
ESI-MS (m/e): 495 (M+H). 

Example 89 

4-(2-methanesulphonvl-phenoxvV2-(pvridine-2-vlV6-(4-dimethvlcarbamovl-phenoxvVlH-benzi 
midazole 

2-(methanesulphonyl)-phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, 
and, by the same process as in Example 67, a process based on this or a combination of these 
with a normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.06 (3H, s), 3.14 (3H, s), 3.49 (3H, s), 7.03 (1H, d, J = 2.0 Hz), 7.1 1 (2H, 
d, J = 8.8 Hz), 7.22 (1H, d, J = 8.0 Hz), 7.32-7.40 (2H, .m), 7.42 (1H, d, J = 2.0 Hz), 7.48 (2H, d, 
J = 9.0 Hz), 7.57 (1H, dd, J = 4.9, 7.8 Hz), 7.63 (1H, dd, J = 1.8, 7.9 Hz), 8.00 (1H, dt, J = 1.6, 
7.8 Hz), 8.14 (1H, dd, J - 1.8, 8.0 Hz), 8.52 (1H, d, J= 8.0 Hz), 8.75 (1H, d, J = 4.9 Hz). 
ESI-MS (m/e): 529 (M+H). 

Example 90 

4-( 2-acetvl-phenoxvV2-fpvridine-2-vn-6-f 4-dimethvlcarbamo vl-phenoxvV 1 H- benzimidazole 
2-hydroxy-acetophenone and 4-hydroxy-N,N-dimethyIbenzamide were successively used, and, 
by the same process as in Example 67, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.68 (3H, s), 3.10 (3H, s), 3.20 (3H, s), 6.67 (1H, s), 7.05 (2H, d, J = 8.2 
Hz), 7-15-7.22 (2H, m), 7.35 (1H, t, J = 7.0 Hz), 7.45 (2H, d, J = 8.2 Hz)„7.55 (1H, t, J = 7.0 Hz), 
7.60-7.64 (1H, m), 7.86 (1H, d, J = 7.4 Hz), 8.08-8.14 (1H, m), 8.64 (1H, d, J = 7.4 Hz), 
8.75-8.77 (1H, m) 
ESI-MS (m/e): 493 (M+H). 

Example 91 
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4-(2-dimethvlcarbamoyl-pheno^ 
imidazole 

2-hydroxy-N,N-dimethylbenzamide and 4-hydroxy-N,N-dimethylbenzamide were successively 
used, and, by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.99 (3H, s), 3.06 (6H, s), 3.17 (3H, s), 6.91-6.94 (1H, m), 7.04 (2H, d, J = 
8.6 Hz), 7.06-7.10 (1H, m), 7.17 (1H, t, J = 7.4 Hz), 7.28-7.39 (4H, m), 7.42 (2H, d, J = 8.6 Hz), 
7.84 (1H, t, J = 7.8 Hz), 8.41 (1H, d, J = 7.8 Hz), 8.68 (1H, .d, J = 3.9 Hz). 
ESI-MS (m/e): 522 (M+H). 

Example 92 

4-f2.5-difluoro-phenoxvV2-( r pvridine-2-vlV6-f4-dimethvlcarbamovl-phenoxv)-lH- 
benzimidazole 

2.5- difluoro phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.02 (3H, s), 3.14 (3H, s), 6.52-6.55 (1H, m), 6.90-6.99 (2H, m), 7.02 (2H, 
d, J - 8.2 Hz), 7.10 (1H, d, J = 2.0 Hz), 7.16-7.24 (1H, m), 7.42 (2H, d, J = 8.2 Hz), 7.54-7.60 
(1H, m), 8.06 (1H, dt, J = 1.6, 7.8 Hz), 8.61 (1H, d, J = 7.8 Hz), 8.72 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 487 (M+H). 

Example 93 

4-r2.4-difluoro-phenoxv>-2-fpvridine-2-vn-6-(4-dimethylcarbamovl-phenoxvVlH- 
benzimidazole 

2,4-difluoro phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.00 (3H, s), 3.09 (3H, s), 6.31 (1H, s), 6.99 (1H, s), 7.02 (2H, d, J = 8.6 
Hz), 7.10-7.25 (2H, m), 7.28-7.40 (1H, m), 7.43 (2H, d, J = 8.6 Hz), 7.49-7.52 (1H, m), 7.98 (1H, 
d, J = 7.8 Hz), 8.34 (1H, d, J = 7.9 Hz), 8.74 (1H, d, J = 3.9 Hz). 
ESI-MS (m/e): 487 (M+H). 

Example 94 

4-f2,6-difluoro-phenoxv)-2-(pvridine-2-vlV6-f4-dimeth vlcarbamovl-phenoxvVlH- 
benzimidazole 

2.6- difluoro phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 
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1H-NMR (CDC13) 6 : 3.02 (3H, s), 3.14 (3H, s), 6.39 (1H, s), 7.00 (2H, d, J = 8.6 Hz), 7.06-7.18 
(3H, m), 7.20-7.25 (1H, m), 7.41 (2H, d, J = 8.6 Hz), 7.48-7.51 (1H, m), 7.99 (1H, dt, J = 1.6, 7.8 
Hz), 8.59 (1H, d, J = 8.2 Hz), 8.70 (1H, d, J = 4.3 Hz). 
ESI-MS (m/e): 487 (M+H). 

Example 95 

4-f2-methoxv-phenoxvV2-fpvridine-2-vlV6-f4-methanesulphonvl-phenoxvVlH- benzimidazole 
Using 4-(methanesulphonyl) phenol, the title compound was obtained by the same process as in 
Example 71, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.03 (3H, s), 3.79 (3H, s), 6.32 (1H, s), 6.92-6.99 (1H, m), 7.00 (1H, s), 
7.06 (2H, d, J = 8.6 Hz), 7.10-7.22 (3H, m), 7.38-7.43 (1H, m), 7,83 (2H, d, J = 8.6 Hz), 7.90 (1H, 
t, J = 7.8 Hz), 8.50 (1H, d, J = 7.8 Hz), 8.64 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 488 (M+H). 

Example 96 

6-(4-dimethvlcarbamovl-phenoxvV4-f 1 -ethvl-2-oxo-l .2-dihvdro-pvridine-3-vloxv)-2- 
pvridine-2-vl- lH-benzimidazole 

l-ethyl-3-hydroxy-lH-pyridin-2-one and 4-hydroxy-N,N-dimethylbenzamide were successively 
used, and, by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as a straw-coloured solid. 
1H-NMR (CDC13) 5 : 1.38 (3H, t, J « 6.8 Hz), 3.02 and 3.09 (total 6H, each s), 4.06 (2H, q, J - 
6.8 Hz), 6.15 (1H, t, J = 7.0 Hz), 6.40-7.42 (9H, m), 7.78-7.86 (1H) m), 8.32-8.42 (1H, m), 
8.57-8.66 (1H, m). 
ESI-MS (m/e): 496 (M+H). 

Example 97 

6-(6-methvl-pvridine-3-vl phenvlV4-(4-methvl-4H-[ 1.2.41 triazol-3-yl 

sulphanvlV2-(pvridine-2-vl)-lH-benzimidazole 

4-methyl-4H-[ 1,2,4] triazole-3-thiol and 6-methyl-pyridine-3 -thiol were successively used, and, 
by the same process as in Example 67, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.55 (3H, s), 3.71 (3H, s), 7.17 (1H, d, J = 8.0 Hz), 7.20-7.24 (1H, brs), 
7.42-7.46 (1H, m), 7.59 (1H, dd, J - 2.4 Hz, 8.0 Hz), 7.66-7.68 (1H, brs), 7.91 (1H, t, J - 8.0 Hz), 
8.32-8.38 (3H, m), 8.70 (1H, d, J = 4.8 Hz). 
ESI-MS (m/e): 432 (M+H). 

Example 98 

4-(4-fluoro-phenoxvV2-(5-methvl-isoxazol-3-vn-6-(pvridine-3-vloxvVlH-benzimidazoIe 
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Using 5-methylisoxazole-3-carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 68, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (DMSO-d6) 8 : 2.50 (3H, s), 6.40 (1H, s), 6.80 (1H, s), 6.82 (1H, brs), 7.14-7.24 (4H, 
m), 7.38 (1H, dd, J = 8.2, 4.7 Hz), 7.44 (1H, d, J = 7.7 Hz), 8.32 (1H, d, J = 4.7 Hz), 8.36 (1H, d, 
J = 2.5 Hz). 

ESI-MS (m/e): 403 (M+H). 
Example 99 

4-(4-fluoro-phenox vV 2 -( 1 -methvl- 1 H-imidazo 1-4-vlV 6-fp vridine-3 - vlox v V 1 H - benzimidazol e 
Using 1 -methyl- 1 H-imidazo le-4-carboxy lie acid, the title compound was obtained as a 
straw-coloured solid by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 5 : 3.72 (3H, s), 6.38 (1H, d, J = 1.8 Hz), 6.81 (1H, d, J = 1.8 Hz), 
7.05-7.13 (2H, m), 7.17 (2H, t, J = 8.8 Hz), 7.36-7.43 (2H, m), 7.75 (1H, s), 7.78 (1H, d, J = 1.1 
Hz), 8.28 (1H, s), 8.35 (1H, d, J = 2.2 Hz). 
ESI-MS (m/e): 402 (M+H). 

Example 100 

4-(4-fluoro- phenoxvV2-G-methvl-[L2.4] thiadiazol-5-vlV6>fpvridine-3-vloxvVlH- 

benzimidazole • monotrifluoroacetic acid salt 

Using 3-methyl [1,2,4] thiadiazole-5-carboxylic acid synthesised by a process in accordance with 
patent EP0726260 and by combining this process with normal method, the title compound was 
obtained as a brown solid by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 5 : 2.70 (3H, s), 6.44 (1H, d, J= 2.2 Hz), 6.87 (1H, s), 7.15-7.27 (4H, m), 
8.39 (1H, dd, J - 4.5, 1.5 Hz), 8.44 (1H, d, J = 2.5 Hz). 
ESI-MS (m/e): 420 (M+H). 

Example 101 

4-(4-fluoro-phenoxvV2-isoxazol-3-vl-6-(pvridine-3-vloxvVlH-benzimidazole 

Using isoxazole-3-carboxylic acid, the title compound was obtained by the same process as in 

Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 6.41 (1H, d, J = 2.4 Hz), 7.01 (1H, d, J = 2.4 Hz), 7.02-7.20 (5H, m), 7.51 

(1H, dd, J = 4.4 Hz, 8.4 Hz), 7.59 (1H, dd, J = 2.4 Hz, 8.4 Hz), 8.32 (1H, d, J = 4.4 Hz), 8.35 (1H, 

d, J - 2.4 Hz), 8.84 (1H, d, J = 2.4 Hz). 

ESI-MS (m/e): 389 (M+H). 
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Example 102 

4~(4~fluorO"pbeDoxvV2-pvrimidine-4'Vl-6-(pvridine-3-vloxvVlH>benzimidazole 

Using pyrimidine-4-carboxylic acid, the title compound was obtained by the same process as in 

Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDGB) 6 : 2.60 (3H, s), 6.98-7.40 (8H, m), 8.30-8.50 (2H, m), 8.63 (1H, s), 

10.40-11.00 (1H, m). 

ESI-MS (m/e): 400 (M+H). 

Example 103 

4-(4-fluoro-phenoxvV2-pyrimidine-2-vl-6-(pvridine-3 -yloxv V 1 H-benzimidazole 

Using pyrimidine-2-carboxylic acid, the title compound was obtained by the same process as in 

Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CD30D) 6 : 6.42 (1H, s), 6.98 (1H, s), 7.10-7.30 (5H, m), 7.36-7.60 (2H, m), 

8.22-8.42 (2H, m), 8.90-9.10 (1H, m), 9.20 (1H, s). 

ESI-MS (m/e): 400 (M+H). 

Example 104 

4-f4-fluoro>phenoxvV2-flH-imidazol-2-vlV6-(pvridine-3-vloxv < >-lH-benzimidazole 

Using lH-imidazole-2-carboxylic acid, the title compound was obtained by the same process as 

in Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 6.44 (1H, d, J= 2.0 Hz), 7.00 (1H, d, J = 2.0 Hz), 7.05-7.18 (4H, m), 7.25 

(2H, s), 7.39 (1H, dd, J = 3,2Hz, 8.4 Hz), 7.42-7.50 (1H, m), 8.26 (1H, dd, J = 1.6Hz, .4.4 Hz), 

8.29 (1H, d, J = 3.2 Hz). 

ESI-MS (m/e): 388 (M+H). 

Example 105 

4-(4-fluoro-phenoxvV2-(l-methvl-lH-imidazol-2-vlV6-('pvridine-3-vloxvVlH- benzimidazole 
Using 1 -methyl- lH-imidazole-2-carboxy lie acid, the title compound was obtained by the same 
process as in Example 68, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.98-4.38 (3H, m), 6.38-6.60 (1H, m), 6.60-6.80 (1H, m), 6.80-7.40 (8H, 
m), 8.20-8.44 (2H, m) 
ESI-MS (m/e): 402 (M+H). 

Example 106 

4-(4-fluoro-phenoxyV6-(pyridine-3-vloxyV2-[L2.41 thiadiazol-5-vl-l H-benzimidazole 

Using [1,2,4] thiadiazole-5-carboxylic acid synthesised by process in Reference Example 1, the 

title compound was obtained as a straw-coloured oily substance by the same process as in 
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Example 68, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD80D) & : 6.42 (1H, s), 6.90-7.23 (5H, m), 7.39-7.50 (2H, m), 8.25-8.32 (2H, m), 
8.86 (1H, s). 

ESI-MS (m/e): 406 (M+H). 
Example 107 

4-(2,6-difluoro-phenoxvV2-rpvrazine-2-vlV6-f4-meth anesulphonvl-phenoxvVlH- benzimidazole 
2,6-difluoro phenol and 4-(methanesulphonyl) phenol were successively used, and, by the same 
process as in Example 68, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) S : 3.03 (3H, s), 6.28 (1H, s), 7.08 (1H, s), 7.17 (2H, d, J = 9.4 Hz), 7.19-7.24 
(2H, m), 7.30-7.40 (1H, m), 7.93 (2H, d, J - 9.4 Hz), 8.70-8.75 (1H, m), 8.77-8.82 (1H, m), 
9.55-9.60 (1H, m). 
ESI-MS (m/e): 495 (M+H). 

Example 108-1, 108-2 

4-f2-oxo-1. 2-dihvdro-pvridine-3-vloxvV2-pvridine-2-vl-6-rpvridine-3-vloxvVlH- benzimidazole. 
and 

4-(2-metho xv-pvridine-3-vloxvV2- pvridine-2-vl-6-(pvridine-3-vloxvVlH- benzimidazole 

3- hydroxy-2-methoxypyridine, 3-hydroxypyridine and picolinic acid were successively used, and, 
by the same process as in Example 68, a process based on this or a combination of these with a 
normal procedure, the title compound was respectively obtained. 

4- (2-oxo-l 1 2-dmvdro-pyridine-3^ benzimidazole 
1H-NMR (CDC13) 6 : 6.10-7.35 (8H, m), 7.77-7.84 (1H, m), 8.30-8.41 (3H, m), 8.53 (1H, d, J - 
4.4 Hz). - 

ESI-MS (m/e): 398 (M+H). 
4-(2-methoxv-pvridine-3-vloxvV2-PTO 

1H-NMR (CDC13) 8 : 3.95 and 3.99 (total 3H, each s), 6.25 and 6.45 (total 1H, each s), 6.80-7.45 
(6H, m), 7.79-7.90 (1H, m), 8.00 (1H, d, J = 1.5 Hz), 8.30-8.63 (4H, m). 
ESI-MS (m/e): 412 (M+H). 

Example 109-1, 109-2 

6-(4-dimemvlcarbamovl -phenoxvV4-(2-memoxv-pyridine-3-vloxvV2-pvridine-2-vl-lH- 

benzimidazole and 

6-(4-dimemvlcarbamovl- phenoxv)-4-(2^ 
enzimidazole 
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3- hydroxy-2-methoxypyridine, 4-hydroxy-N,N-dimethylbenzamide and picolinic acid were 
successively used, and the title compound was respectively obtained by the same method as in 
Examples 108-1, 108-2, a process based on this or a combination of these with a normal 
procedure. 

6-(4-dimethylcarbamoyl-phenoxyV4-(2-me 
benzimidazole 

1H-NMR (CDC13) 6 : 3.03 and 3.08 (total 6H, each s), 3.95 and 4.00 (total 3H, each s), 6.27 and. 
6.47 (total 1H, each d, J = 1.8 Hz), 6.80-7.45 (8H, m), 7.80-7.91 (1H, m), 7.98-8.03 (1H, m), 8.38 
and 8.48 (total 1H, each d, J - 7.8 Hz), 8.61 and 8.64 (total 1H, each d, J = 4.8 Hz) 
ESI-MS (m/e): 482 (M+H). 

6-( r 4-dimethvlcarbamovl-phenoxvV4-f2-oxo-L2-dihvdro-pvridine-3-vloxv)-2-pvridine-2-vl-lH-b 
enzimidazole 

1H-NMR (CDC13) 6 : 3.03 and 3.08 (total 6H, each s), 6.18 and 6.23 (total 1H, each t, J = 7.0 
Hz), 6.52 and 6.73 (total 1H, each d, J - 1.8 Hz), 6.80-7.42 (8H, m), 7.79 and 7.84 (total 1H, each 
t, J = 7.8 Hz), 8.37 and 8.40 (total 1H, each d, J = 7.8 Hz), 8.56 and 8.57 (total 1H, each d, J = 5.0 
Hz). 

ESI-MS (m/e): 468 (M+H). 
Example 110 

4- (2-carbamovl-phenoxvV2-pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole • 

ditrifluoroacetic acid salt 

Using 4-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 78, and, by the same process as in Example 43, a process based on this or a combination 
of these with a normal procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 6.61 (1H, d, J = 2.0 Hz), 7.19 (1H, d, J = 8.0 Hz), 7.22 (1H, s), 7.31 (1H, 
td, J - 7.6Hz, 1.2 Hz), 7.48-7.60 (2H, m), 7.72-7.80 (1H, m), 7.83 (1H, dd, J = 7.6Hz, 1.2 Hz), 
7.87-7.95 (1H, m), 8.03 (1H, td, J = 8.0Hz, 1.2 Hz), 8.01 (1H, dd, J = 7.6Hz, 1.2 Hz), 8.45 (1H, d, 
J = 5.2 Hz), 8.48-8.54 (1H, m), 8.76-8.84 (1H, m). 
ESI-MS (m/e): 424 (M+H). 

Example 111 

4-(2-carbamovl-phenoxvV2-fpvridine-2-vIV6-(4-dimethylcarbamovl-phenoxvVlH- 

benzimidazole 

Using 

4-(2-cyano-phenoxy)-2-(pyridine-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-lH-benzimidazole 
obtained in Example 85, the title compound was obtained by the same process as in Example 110, 
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a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 2.99 (3H, s), 3.08 (3H, s), 6.56 (1H, s), 6.86-6.92 (1H, m), 6.95 (2H, J = 

8.9 Hz), 7.04-7.08 (2H, m), 7.30-7.38 (4H, m), 7.36 (2H, d, J - 8.9 Hz), 7.52 (1H, d, J = 7.6 Hz), 

7.80 (1H, t, J = 7.9 Hz), 8.36 (1H, d, J = 7.9 Hz), 8.52 (1H, d, J = 3.7 Hz). 

ESI-MS (m/e): 494 (M+H). 

Example 112 

4-(2>fN-hydroxvcarbamimidovlVphenoxvV2-(pvridine-2-vlV6-r4-dimethvlcarbamovl- 

phenox vV 1 H-benzimidazole 

Using 

4-(2-cyano-phenoxy)-2-(pyridine-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)-lH-benzimidazole 
obtained in Example 85, the title compound was obtained by the same process as in Example 61, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.02 (3H, s), 3.16 (3H, s), 6.61 (1H, d, J = 2.0 Hz), 6.95 (1H, d, J = 2.0 Hz), 
6.97 (2H, d, J - 8.6 Hz), 7.14-7.22 (2H, m), 7.38 (2H, d, J = 8.6 Hz), 7.52 (1H, dd, J = 4.9, 7.6 
Hz), 7.56-7.62 (1H, m), 7.63-7.67 (1H, m), 7.97 (1H, dt, J - 1.6, 7.8 Hz), 8.48 (1H, d, J = 7.8 Hz), 
8.68 (1H, d,J = 4.9 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 113 

4-(2-f5-met hvl-ri.2.4Voxadiazol-3-vlVphenoxv)-2-(pvridine-2-vlV6-r4-dimethvlcarbamov 

ox vV 1 H-benzimidazole 

Using 

4-(2-(N-hydroxycarbamimidoyl)-phenoxy)-2-(pyridine-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)- 
1 H-benzimidazole obtained in Example 112, the title compound was obtained by the same 
process as in Example 64, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 2.70 (3H, s), 3.02 (3H, s), 3.15 (3H, s), 6.91 (1H, s), 7.04 (2H, d, J = 8.6 
Hz), 7.30-7.38 (3H, m), 7.44 (2H, d, J = 8.6 Hz), 7.50-7.58 (2H, m), 7.95 (1H, d, J = 7.8 Hz), 
8.02 (1H, t, J = 7.8 Hz), 8.63 (1H, d, J = 8.6 Hz), 8.71 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 533 (M+H). 

Example 114 

4-(2-(5-oxo-4.5-dihvdro-r 1 .2.4] 

oxadiazol-3-vlVphenoxvV2-fpvridine-2-vlV6-(4-dimethvlcarbamovl-phenoxvVlH- 

benzimidazole 

Using 

4-(2-(N-hydroxycarbamimidoyl)-phenoxy)-2-(pyridine-2-yl)-6-(4-dimethylcarbamoyl-phenoxy)- 
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lH-benzimidazole obtained in Example 112, the title compound was obtained by the same 
process as in Example 62, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.04 (3H, s), 3.15 (3H, s), 6.74 (1H, s), 6.99 (2H, d, J = 8.6 Hz), 7.10 (1H, 
s), 7.28-7.36 (2H, m), 7.44 (2H, d, J = 8.6 Hz), 7.50-7.58 (2H, m), 7.89 (1H, d, J - 7.8 Hz), 
8.00-8.07 (1H, m), 8.56-8.64 (2H, m). 
ESI-MS (m/e): 535 (M+H). 

Example 115 

4-(4-fluoro-phenoxvV2-fpvrazol-l-vn-6-( , pvridine-3-vloxvVlH-benzimidazole 
Stepl 

Synthesis of 4-(4-fluoro-phenoxvV6-(pvridine-3-vloxvVlH-benzimidazole-2-thiol 
Carbon disulfide 0.06 ml and potassium hydroxide 54 mg were added to ethanol 2.0 ml solution 
of 3-(4-fluoro-phenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine 273 mg obtained in Example 
68, and the reaction liquor was stirred at 80°C overnight. The reaction liquor was diluted with 
ethyl acetate, and it was washed successively with water, saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the title compound was thereby obtained. 

Step 2 

Synthesis of (4-(4-fluoro-phenoxv-6-(pvridine-3-vloxvV lH-beiizimidazol-2-vO-hvdrazine 
Hydrazine monohydrate 1.0 ml was added to 

4-(4-fluoro-phenoxy)-6-(pyridine-3-yloxy)-lH-benzimidazole-2-thiol 130 mg, and the reaction 
liquor was stirred at 130°C overnight. The reaction liquor was diluted with ethyl acetate, and it 
was washed successively with water, saturated aqueous sodium chloride solution, and thereafter 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 254 , Art5744 (Merck Co.), hexane/ethyl acetate=l/l), and obtained the title 
compound. 

Step 3 

Production of 4-(4-fluoro-phenoxvV2-fpvrazol-l-vlV6- (pvridine-3-vloxvVlH- benzimidazole 
To ethanol 0.3 ml solution of (4-(4«fluoro-phenoxy-6-(pyridine-3-yloxy)-lH- 
benzimidazol-2-yl)-hydrazine 8.3 mg was added tetramethoxy propane 0.012 ml, and the reaction 
liquor was stirred at 80°C overnight. The reaction solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol=9/l), and obtained the title 
compound. 
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lH-NMR(CDCD) 5 : 6.36 (1H, d, J = 2.6 Hz), 6.48-6.51 (2H, m), 6.77 (1H, d, J = 2.6 Hz), 7.05 
(2H, d, J = 6.9 Hz), 7.1 1-7.18 (1H, m), 7.22-7.28 (2H, m), 7.72-7.75 (1H, m), 8.80-8.38 (2H, m), 
8.48 (1H, d,J = 3.8 Hz). 
ESI-MS (m/e): 388 (M+H). 

Example 116 

4-(4-fluoro-pheDoxvV6-fpvridiDe-3-vloxvV2-f 1.2.4] triazol-l-vl-lH-benzimidazole 
Stepl 

Synthesis of 4-(4-fluoro-phenoxvV2-methvl sulphanvl-6-(pvridine-3-vloxvVlH- benzimidazole 
To dimethylformamide 1.0 ml solution of 4-(4-fluoro-phenoxy)-6-(pyridine-3-yloxy)-lH- 
benzimidazole-2-thiol 78 mg synthesised in Example 115, potassium carbonate 30 mg and 
methyl iodide 0.014 ml were added, and the reaction liquor was stirred at 0°C for 30 minutes. 
The reaction liquor was diluted with ethyl acetate, and it was washed successively with water, 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the title 
compound was thereby obtained. 

Step 2 

Synthesis of 4-(4-fluoro-phenoxvV2-methanesulphonvl-6- (pvridine-3-vloxvl-lH- benzimidazole 
To chloroform 1.0 ml solution of 4-(4-fluoro-phenoxy)-2-methyl 
sulphanyl-6-(pyridine-3-yloxy)-lH-benzimidazole 80 mg was added metachloro perbenzoic acid 
84 mg, and the reaction liquor was stirred at 0°C for 30 minutes. The reaction liquor was diluted 
with ethyl acetate, and it was washed successively with water, saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), ethyl acetate), 
and obtained the title compound. 

Step 3 

Production of 4-(4-fluoro-phenoxvV6-(pvridine-3-vloxv) -2-f 1 .2.4] triazol- 1 -vl- 1 H- 
benzimidazole 

To dimethylformamide 0.5 ml solution of 

4-(4-fluoro-phenoxy)-2-methanesulphonyl-6-(pyridine-3-yloxy)-lH-benzimidazole 16 mg was 
added sodium hydride 5.0 mg, and thereafter, [l,2,4]-triazole 10.4 mg was added, and the 
reaction liquor was stirred at 160°C overnight. The reaction liquor was diluted with ethyl acetate, 
and it was washed successively with water, saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the obtained residue was refined by preparative thin layer 
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chromatography (Kieselgel 6OF254, Art5744 (Merck Co.), ethyl acetate), and the title compound 
was obtained. 

1H-NMR (CDC13) 6 : 6.42 (1H, s), 7.03-7.15 (3H, m), 7.19 (1H, s), 7.27-7.32 (3H, m), 8.12 (1H, 
s), 8.32-8.38 (2H, m), 9.15 (1H, s). 
ESI-MS (m/e): 389 (M+H). 

Example 117 

5-chloro-2-pvridine-2-vl-4.6-bis-(pvridine-3-vloxvVlH-ben2imidazole 
Stepl 

Synthesis of 3-chloro-2.4-bis (pvridine-3-vloxvVnitrobenzene 

To dimethylformamide 8 ml solution of [l,2,3]-trichloro-4-nitrobenzene 679 mg were added 
3-hydroxypyridine 628 mg and potassium carbonate 1.82 g, and the reaction liquor was stirred at 
100°C for two hours. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water, saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/1-ethyl acetate), and the title compound was obtained as a 
straw-coloured oily substance. 

Step 2 

Synthesis of 3-chloro-2.4-bis (pvridine-3-vloxvl aniline 

To suspension of 3-chloro-2,4-bis (pyridine-3-yloxy) nitrobenzene 1.2 g in methanol 15 ml and 
water 7.5 ml were added ammonium chloride 963 mg and iron powder 503 mg, and the reaction 
liquor was heated under reflux for three hours. The reaction liquor was eliminated by filtration, 
and next the solvent was eliminated by distillation under reduced pressure. The residue was 
diluted with ethyl acetate and was washed using water and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate 
= 1/1-ethyl acetate), and the title compound was obtained as a straw-coloured oily substance. 

Step 3 

Synthesis of 3-chloro-2.4-bis (pvridine-3-vloxvV6-nitroaniline 

To 891 mg of 3-chloro-2,4-bis (pyridine-3-yloxy)-aniline dissolved in trifluoroacetic acid 20 ml 
was added potassium nitrate 315 mg, and the reaction liquor was stirred at room temperature 
overnight, and thereafter the solvent was eliminated by distillation under reduced pressure. The 
residue was diluted with ethyl acetate, and it was washed successively with saturated aqueous 
sodium bicarbonate and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 



©Rising Sun Communications Ltd 



http://www.risingsun.co. uk 



WO05-063738 



132 



Caution : Translation Standard is 
Post-Edited Machine Translation 



pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/1-ethyl acetate), and the title compound was obtained as orange color 
solid. 

Step 4 

Synthesis of 4-chloro-3.5-bis (pvridine-3-vloxvVbenzene-L2-diamine 

To suspension of 3-chloro-2,4-bis (pyridine-3-yloxy)-6-nitroaniline 143 mg in methanol 8 ml and 
water 4 ml were added ammonium chloride 128 mg and iron powder 67 mg, and the reaction 
liquor was heated under reflux for two hours. The reaction liquor was eliminated by filtration, 
and the solvent was eliminated by distillation under reduced pressure. The residue was diluted 
with ethyl acetate and was washed using water and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
title compound was obtained as pale-brown solid. 

StepS 

Production of S-chloro^-Dvridine^-vM^-bis-fpvridine^-vloxvVlH-benzimidazole 

4- chloro-3,5-bis (pyridine-3-yloxy)-benzene-l,2-diamine and picolinic acid were used, and it was 
synthesised in the same way as in Example 68, and the title compound was obtained as a 
straw-coloured solid. 

1H-NMR (DMSO-d6) 6 : 7.18-7.62 (6H, m), 7.92 and 7.99 (total 1H, each dt, J = 8.0, 1.8 Hz), 
8.10-8.44 (5H, m), 8.66-8.72 (1H, m) 
ESI-MS (m/e): 416, 418 (M+H). 

Example 118 

5- methvl^-pvridine^-vl^^-bis-fpyridineO-vl-oxv^-lH-benzimidazole 

Using 2,4-difluoro-3-methyl nitrobenzene synthesised by a process described in Chemical and 
Pharmaceutical Bulletin, 1982, vol.30, issue 10, pp.3530-3543, the title compound was obtained 
as pale yellow solid by the same process as in Example 117, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 2.03 and 2.10 (total 3H, each s), 7.01-7.50 (6H, m), 7.88 and 7.87 (total 
1H, each dt, J = 7.7, 1.6 Hz), 8.06-8.41 (5H, m), 8.63-8.70 (1H, in). 
ESI-MS (m/e): 396 (M+H). 

Example 119 

5-fluoro-2-pvridine-2-vl-4.6-bis-(pvridine-3-vloxvVlH-benzimidazole 

Using [1,2,3] trifluoro-4-nitrobenzene, the title compound was obtained as a straw-coloured solid 
by the same process as in Example 1 17, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR (DMS0-d6) 8 : 7.21-7.63 (6H, m), 7.90-8.01 (1H, m), 8.12-8.39 (3H, m), 8.43-8.50 
(2H,m), 8.63-8.73 (lH,m) 
ESI-MS (m/e): 400 (M+H). 

Example 120 

4-r2-cvano>pbenoxvV6-r4-N.N-dimethvlcarbamovl-phenvlsulfonvlV2>pvridine-2-vl-lH- 

benzimidazole 

Stepl 

Synthesis of 5-(4-carboxv-phenvl sulphanyD-3-(2-cvano phenoxvV2-nitro-phenvlamine 
To dimethylformamide 2 ml solution of 3-(2-cyano phenoxy)-5-fluoro-2-nitro-phenylamine 47 
mg obtained in Example 78 were added 4-mercaptobenzonic acid 31 mg and potassium carbonate 
55 mg, and the reaction liquor was stirred at 60°C for two hours. The reaction liquor was 
concentrated, and trifluoroacetic acid 1 ml was added to the residue, and the solvent was 
eliminated by distillation under reduced pressure. The obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound as orange colored solid. 

Step 2 

Synthesis of 3-(2-cvano phenoxvV5-(4-KN-dimethvlcarbamovl-phenvl 

sulphanvlV2-nitro-phenvlamine 

To dichloromethane 2 ml solution of 5-(4-carboxy-phenyl sulphanyl)-3-(2-cyano 
phenoxy)-2-nitro-phenylamine 40 mg were added dimethylamine (2.0M tetrahydrofuran solution) 
0.059 ml, l-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochloride 28 mg and 
N-hydroxybenzotriazole hydrate 20 mg, and the reaction liquor was stirred at room temperature 
for one hour 30 minutes. The reaction liquor was diluted with chloroform, and it was washed 
successively with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure, and the obtained residue was refined by preparative thin 
layer chromatography (Kieselgel™60F 25 4» Art5744 (Merck Co.), chloroform/methanol = 15/1), 
and obtained the title compound as yellow powder. 

Step 3 

Synthesis of 3-(2-cvan o phenoxvV5-(4-N.N-dimethvlcarbamovl-phenvl sulphanvlV benzene- 
1,2-diamine 

To isopropyl alcohol 2 ml solution of 3-(2-cyano phenoxy)-5-(4-N,N-dimethylcarbamoyl-phenyl 
sulphanyl)-2-nitro-phenylamine 32 mg were added electrolytic iron powder 19 mg and saturated 
ammonium chloride aqueous solution 0.2 ml, and the reaction liquor was heated under reflux for 
two hours. After eliminating the catalyst by filtration and eliminating the solvent by distillation, 
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the obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 
Art5744 (Merck Co.), chloroform/methanol = 10/1), and obtained the title compound as a white 
solid. 

Step 4 

Synthesis of 3-(2-cvano phenoxvV5-(4-N.N-dimethvlcarbamovl 

-phenvlsulfonvIVbenzene-L2-diamine 

To dichloromethane 2 ml solution of 3-(2-cyano 

phenoxy)-5-(4-N,N-dimethylaminocarbonyl-phenyl sulphanyl)-benzene-l,2-diamine 25 mg was 
added metachloroperbenzoic acid 38 mg, and the reaction liquor was stirred at room temperature 
for 15 minutes. The reaction liquor was diluted with chloroform, and it was washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 10/1), and 
obtained the title compound as yellow powder. 

Step5 

Production of 4-(2-cvano-phenoxv)-6-(4-N,N-dimethvlaminocarbonvl-phenvlsulfonvn 
-2 -( pvridine-2-vlV 1 H-benzimidazole 

Using 3-(2-cyano phenoxy)-5-(4-N,N-dimethylaminocarbonyl- phenylsulfonyl)- 
benzene-l,2-diamine, the title compound was obtained as a brown solid by the same process as in 
Example 67 (Step 4), a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.91 and 2.92 (total 3H, each s), 3.10 (3H, s), 6.99 (1H, m), 7.23-7.30 (1H, 
m), 7.39-7.46 (2H, m), 7.50-7.58 (3H, m), 7.68-7.78 (1H, m), 7.75 and 8.33 (total 1H, each s), 
7.85 and 7.^2 (total 1H, each t, J = 8.4 Hz), 7.95-8.20 (2H, m), 8.39 and 8.42 (total 1H, each d, J 
= 8.4 Hz), 8.63-8.67 (1H, m). 
ESI-MS (m/e): 524 (M+H). 

Example 121 

1 -f 2-(6-H-oxazol-5~vl-phenoxvV2-pyridine-2-vl-3H-benzimidazole-5-vlVpvrrolidin- 1 -viV 

ethanone 

Step 1 

Synthesis of 3-bromo-4-methoxvmethoxv benzoic acid ethvl ester 

To tetrahydrofuran 300 ml solution of 3-bromo-4-hydroxybenzoic acid ethyl ester 20.5 g 
synthesised using a process described in Monatsh. Chem. 22, 1901, 437 was added sodium 
hydride 5.5 g under ice cooling, and the reaction liquor was stirred for 30 minutes, and thereafter, 
chloromethyl methyl ether 10 ml was added to the reaction liquor at the same temperature, and 
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the reaction liquor was stirred at room temperature overnight The reaction liquor was diluted 
with ethyl acetate and washed with water, thereafter the aqueous layer was extracted with ethyl 
acetate and was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the obtained solid was suspended in hexane, and the title 
compound was obtained as a white solid. 

Step 2 

Synthesis of 2-(5"ethoxvcarbonvl-2-methoxvmethoxv-phenvIVpvrrole-l-carboxvlic acid t-butvl 
ester 

To dimethoxyethane 350 ml of 3-bromo-4-methoxymethoxy benzoic acid ethyl ester 21 g 
solution were added successively l-(t-butoxy carbonyl) pyrrole-2-boron acid 21 g, tetrakis 
triphenylphosphine palladium 4.2 g and sodium carbonate aqueous solution (2M) 153 ml, and 
under a nitrogen atmosphere, the reaction liquor was heated under reflux overnight. After cooling, 
the reaction liquor was diluted with water, extracted with chloroform and dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel column chromatography (eluent: hexane / ethyl 
acetate = 12/1-10/1), and the title compound was obtained as a white solid. 

Step 3 

Synthesis of 2-(5-ethoxvcarbonvl-2-methox vmethoxv-phenylVpvrrolidine- 1 -carboxvlic acid 
t-butvl ester 

5 % platinum carbon catalyst 8.2 g was added to ethanol 400 ml solution of 
2-(5-ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrole-l-carboxylic acid t-butyl ester 28.4 g, 
and the reaction liquor was stirred under a hydrogen atmosphere for three days. The catalyst was 
eliminated by filtration with celite, and the solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified using silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/6.5-1/6). and the title compound was obtained as a colourless oily 
substance. 

Step 4 

Synthesis of 3-fl-acetvl-pvrrolidin-2-vlV4-hvdroxvbenzoic acid ethyl ester 
To mixed solution of water 50 ml and ethanol 250 ml of 
2-(5-ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrolidine-l-carboxylic acid t-butyl ester 26 g 
was added p-toluenesulfonic acid monohydrate 13 g, and the reaction liquor was heated under 
reflux for two days. After cooling, the reaction liquor was diluted with water, neutralized with 
aqueous sodium bicarbonate and extraction with chloroform-methanol mixture medium (10/1) 
were carried out, and dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the crude product was obtained. Acetic anhydride 13 ml 
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was added to pyridine 200 ml solution of the obtained crude product, and the mixture was stirred. 
One hour was allowed to pass, and acetic anhydride 6 ml was added. Pyridine 150 ml was added 
after 1 hour furthermore, and triethylamine 5 ml was added further 40 minutes later. Acetic 
anhydride 3 ml was added further 30 minutes later, and furthermore, the reaction liquor was 
stirred for 30 minutes. The reaction liquor was diluted with ethyl acetate, washed with saturated 
aqueous sodium bicarbonate, and the aqueous layer was extracted with ethyl acetate. The 
combined organic layer was dried using anhydrous magnesium sulphate, and thereafter the 
solvent was eliminated by distillation under reduced pressure, and the crude product was obtained. 
To methanol 200 ml solution of the obtained crude product, potassium carbonate 10 g was added, 
and the reaction liquor was stirred at room temperature for four hours. The reaction liquor was 
concentrated down by distillation under reduced pressure, and the obtained residue was diluted 
with saturated ammonium chloride aqueous solution and extraction was carried out with ethyl 
acetate. It was dried using anhydrous magnesium sulphate, and next the solvent was eliminated 
by distillation under reduced pressure, and the title compound was obtained as a white solid by 
recovering the obtained solid by filtration with acetic acid ethyl ester. 

Step 5 

Synthesis of 3>fl-acetvl-pvrrolidin-2-vn-4-benzvloxv benzoic acid ethyl ester 
To dimethylformamide 100 ml Solution of 3-(l-acetyl-pyrrolidin-2-yl)-4-hydroxybenzoic acid 
ethyl ester 12.4 g were added potassium carbonate 15 g, benzyl bromide 6.4 ml, and the reaction 
liquor was stirred at 50°C for one hour. The reaction liquor was cooled, and thereafter, it was 
diluted with saturated ammonium chloride aqueous solution and extraction was carried out with 
ethyl acetate. The organic layer was washed with water and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel column chromatography (eluent: hexane / ethyl 
acetate = 10/1-1/2-1/3), and the title compound was obtained as a yellow oily substance. 

Step 6 

Synthesis of 3-n-acetvl-pvrrolidin-2-vlV4-benzvloxv benzoic acid 

4 N sodium hydroxide aqueous solution 23 ml was added to ethanol 200 ml solution of 
3-(l-acetyl-pyrrolidin-2-yl)-.4-benzyloxy benzoic acid ethyl ester 18.7 g, and the reaction liquor 
was stirred at room temperature overnight. 4 N sodium hydroxide aqueous solution 15 ml was 
further added to the reaction liquor, and the reaction liquor was stirred for seven hours. The 
reaction solvent was eliminated by distillation under reduced pressure and the obtained residue 
was diluted with water and was washed with ether. The aqueous layer was acidified using 6 N 
hydrochloric acid and thereafter, it was extracted with chloroform and was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
title compound was obtained as a white solid. 
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Step 7 

Synthesis of (3>(l>acetvi-pYrrolidin-2->yl)>4>bcDzyloxy-phenyl)-carbamic acid t-butyl ester 
Into a mixed solution of 3-(l-acetyl-pyrrolidin-2-yl)-4-benzyloxy benzoic acid 5 g in toluene 15 
ml and 2-methyl-2-propanol 15 ml were successively added diisopropyl ethylamine 3.0 ml and 
diphenylphosphoryl azide 3.8 ml and the reaction liquor was heated under reflux overnight. After 
cooling, saturated aqueous sodium chloride solution and saturated aqueous sodium bicarbonate 
were added to the reaction liquor and extraction with ethyl acetate was carried out, and the extract 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distiilationunder 
reduced pressure and the obtained residue was purified using silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/0-1/1-0/1), and the title compound was obtained as colourless 
amorphous material. 

Step 8 

Synthesis of l-(2-(4.5-diamino-2-benzvloxv-phenvlVpvrrolidin-l-vlVethanone 
To (3-(l-acetyl-pyrrolidin-2-yl)-4-benzyloxy-phenyl)-carbamic acid t-butyl ester 4.1 g dissolved 
in trifluoroacetic acid 50 ml solution was added potassium nitrate 1.1 g, and the reaction liquor 
was stirred at room temperature overnight. The reaction solvent was eliminated by distillation 
under reduced pressure, and ice was added to the obtained residue, and thereafter, it was 
neutralized using ammonia water, and diluted with ethyl acetate. The precipitate was recovered 
by filtration, and crude product was obtained as a brown solid. The filtrate was diluted with 
saturated sodium chloride aqueous solution and was dried with anhydrous magnesium sulphate 
after extraction with acetic acid ethyl ester. The solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was purified using silica gel column chromatography 
(eluent: ethyl acetate) and the obtained solid was recovered by suspending in acetic acid ethyl 
ester, and crude product was obtained as brown solid. To ethanol 100 ml solution of the obtained 
crude product 2.8 g, hydrazine monohydrate 1.5 ml, expanded Raney nickel catalyst 1 g were 
added successively, and the reaction liquor was stirred at room temperature for three hours. The 
catalyst was eliminated by filtration by celite, and the solvent was eliminated by distillation under 
reduced pressure. The obtained residue was diluted using saturated aqueous sodium bicarbonate 
and was dried with anhydrous magnesium sulphate after extraction with acetic acid ethyl ester. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: chloroform/methanol = 
100/0-99/1-98/2-97/3-96/4-93/7), and the title compound was obtained as green amorphous 
material. 

Step 9 

Synthesis of l-(2-(6-benzvloxv-2-pvridine-2-vl-3-(2-trimethvl silanvl-ethoxvmethvO-3H- 
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benzimidazol-5-vlVpvnx)lidin-l-vlVemanone 

To toluene 43 ml solution of l-(2-(4,5-diamino-2-benzyloxy-phenyl)- pyrrolidin-l-yl)-ethanone 
1.39 g was added toluene solution 3 ml of pyridine-2-carboxaldehyde 460 mg, and the reaction 
liquor was stirred at room temperature- After two hours, pyridine-2-carboxaldehyde 46 mg was 
added, and the reaction liquor was stirred at 90°C for two hours. Moreover, 
pyridine-2-carboxaldehyde 46 mg was added, and the reaction liquor was stirred at 90°C for ten 
hours. After cooling, the precipitated solid was recovered by filtration, and crude product was 
obtained as a brown solid. To tetrahydrofuran 20 ml solution of the obtained crude product 1.1 g, 
sodium hydride 144 mg, 2-(chloromethoxy) ethyl trimethylsilane 667 mg were added, and the 
reaction liquor was stirred at room temperature for two hours 30 minutes. Saturated aqueous 
sodium bicarbonate was added to the reaction liquid and extraction with ethyl acetate was carried 
out and the extract was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified using silica gel column 
chromatography (eluent: ethyl acetate), and the title compound was obtained as brown 
amorphous material. 

Step 10 

Synthesis of l-f2-(6-hvdroxv-2>p\Tidine-2-vl-3-(2-trimethvlsilanvl-ethoxvmethvlV 

3H>ben2imidazol-5-vlVpvrrolidin"l-vlVethanone 

To ethanol 20 ml solution of 1.18 g of l-(2-(6-benzyloxy 
-2-pyridme-2-yl-3-(2-trimefoylsilanyl-^^ 

anone were added ammonium formate 713 mg, 20 % palladium hydroxide-carbon catalyst 119 
mg, and the reaction liquor was heated under reflux for five hours. Ammonium formate 157 mg, 
20 % palladium hydroxide-carbon catalyst 56 mg were added to the reaction liquor, and also the 
reaction liquor was heated under reflux for one hour. After cooling, catalyst was eliminated by 
filtration with celite, and the solvent was eliminated by distillation under reduced pressure. The 
obtained residue was diluted with 1 N hydrochloric acid extracted with acetic acid ethyl ester and 
the extract dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation 
under reduced pressure and the obtained residue was purified using silica gel column 
chromatography (eluent: chloroform/methanol = 100/0-99/1-98/2), and the title compound was 
obtained as brown amorphous material. 

Step 11 

Synthesis of 1 -(2-f 6-f4-oxazol-5-vl-nhe noxvV2-Dvridine-2-vl-3-(2-trimethvl silanvl- 

emox\^emvlV3H-benzimidazol-5-vn-pvrrolidin-l-vn-ethanone 

To pyridine 1 ml solution of 29 mg of l-(2-(6-hydroxy-2-pyridine-2-yl-3-(2-trimethyl 
silanyl-ethoxymethyl)-3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone were - added 
5-(4-bromo-phenyl)-oxazole 30 mg, cesium carbonate 56 mg and copper (IJ) oxide 15 mg, and 
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the reaction liquor was stirred at 120°C in sealed tube overnight After cooling, saturated 
ammonium chloride aqueous solution, saturated aqueous sodium chloride solution were added 
successively to the reaction liquor, extraction was carried out ethyl acetate and the extract was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under the 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 12/1), and obtained the title 
compound as a yellow oily substance. 

Step 12 

Production of l-f2-f6-(4-oxa2ol-5-vl-DhenoxvV2-pvridine- 2-vl-3H-benzimidazol-5-vlV 

pvrrolidin- 1 -vD-ethanone 

l-(2-(6-(4-oxazol-5-yl-phenoxy)-2-pyridine-2-yl-3-(2-tri^^ 

idazol-5-yl)-pyrrolidin-l-yl)-ethanone 24 mg was dissolved in trifluoroacetic acid 1 ml, and the 
reaction liquor was stirred at room temperature for two hours. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified by reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the title compound was obtained as a yellow 
oily substance. 

1H-NMR (CDC13) 6 : 1.73-2.69 (7H, m), 3.54-3.91 (2H, m), 5.21-5.48 (1H, m), 6.91-7.98, 
8.30-8.51, 8.57-8.73 (13H, each m). 
ESI-MS (m/e): 466 (M+H). 

Example 122 

3-(6-n-aceM-pvn-olidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvVben2onitrile 
Using l-(2-(6-hydroxy-2-pyridine-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H- benzimidazol 
-5-yl)-pyrro_lidin-l-yl)-ethanone obtained in Example 121 (Step 10) and 3-cyano bromobenzene, 
the title compound was obtained as an oily substance by the same process as in Example 121 
(Step 1 1) (Step 12), a process based on these or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.80-2.42 (7H, m), 3.56-3.93 (2H, m), 5.14-5.45 (1H, m), 6.91-7.73 (7H, 
m), 7.80-7.96 (1H, m), 8.30-8.43 (1H, m), 8.58-8.70 (1H, m), 10.58-10.82 (1H, m) 
ESI-MS (m/e): 424 (M+H). 

Example 123 

3-f 6-( 1 -acetvl-pvrrolidin-2-vlV2-pvridine-2-vl- 1 H-benzimidazol-5-vloxvVbenzamide 

Using 3-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-lH-benzimidazol -5-yloxy)- benzonitrile 

obtained in Example 122, the title compound was obtained by the same process as in Example 43, 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.70-2.39 (7H, m), 3.39-3.89 (2H, m), 5.17-6.24 (3H, m), 6.97-7.92 (8H, 
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m), 8.26-8.42 (1H, m), 8.52-8.67 (1H, m), 10.42-10.72 (1H, m). 
ESI-MS (m/e): 442 (M+H). 

Example 124 

5-(6-( 1 -ac etvl-pvrrolidin-2-vlV 2-p vridine-2- vl- 1 H-benzimidazol-5-vlox vVp vridine-2 -carbonitrile 
Using 5 -bromo-pyridine-2 -carbonitrile, the title compound was obtained by the same process as 
in Example 122, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.50-2.42 (7H, m), 3.56-3.88 (2H, m), 5.09-5.40 (1H, m), 6.89-7.92 (6H, 
m), 8.26-8.70 (3H,m), 10.63-11.05 (1H, m). 
ESI-MS (m/e): 425 (M+H). 

Example 125 

5-(6-n-ac etvl-pvrrolidin-2-vlV2-pvri^^ 
acid amide 

Using 5-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-lH-benzimidaz^ 
-2-carbonitrile obtained in Example 124, the title compound was obtained as an oily substance by 
the same process as in Example 43, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 0.60-2.42 (7H, m), 3.42-3.90 (2H, m), 4.99-5.80 (2H, m), 6.74-8.67 (10H, 
m), 10.42-10.10.85 (lH,m). 
ESI-MS (m/e): 443 (M+H). 

Examples 126-1, 126-2 

l-(2-(6-(5-bromo-pvridme-2-vloxv 
none 

l-(2-(6-[6-Tnemanesulphonvl-pvridine-3-vloxv1-2-pvridine-2-vl-3H- 
benzimidazol-5-vlVpvrrolidin-l-vn-ethanone 

Using 5-bromo-2-methanesulphonyl-pyridine, the title compound was respectively obtained by 
the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1 -(2-(6-(5-bromo-pvridine-2-vloxvV2-pvridine-2-vl-3H-benzimidazol-5-vn-pvrrolidin- 1 -vlVetha 
none 

1H-NMR (CDC13) 6 : 1.50-2.40 (7H, m), 3.50-3.87 (2H, m), 5.03-5.14, 5.31-5.42 (1H, each m), 
6.71-7.88, 10.48-11.15 (7H, each m), 8.08-8.40 (2H, m), 8.50-8.69 (1H, m). 
ESI-MS (m/e): 478, 480 (M+H). 



l-(2-f6-f6-memanesulphonvl-Pvridine-3-vloxvV2-Pvridine-2-vl-3H-benzimidazol-5-vn-pvn-olid^ 
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n-l-vlVethanone 

1H-NMR (CDC13) 6 : 1.57-2.59 (7H, m), 3.08-3.27 (3H, m), 3.57-3.89 (2H, m), 5.14-5.40 (1H, 
m), 6-94-7.64 (4H, m), 7.82-8.15 (2H, m), 8.33-8.75 (3H, m). 
ESI-MS (m/e): 478 (M+H). 

Example 127 

l-(2-(2-pvridine-2-vl-6-[quinoline-6-vloxy 

Using 6-bromo-quinoline, the title compound was obtained as an oily substance by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.67-2.69 (7H, m), 3.40-4.04 (2H, m), 5.25-5.63 (1H, m), 6.80-9.13 (12H, 
m), 10.22-11.44 (1H, br). 
ESI-MS (m/e): 450 (M+H). 

Example 128 

4-(6-(l-acetvl-pvrrolidin-2-vlV2-pvridine-2-vl-lH-ben2imidazol-5-vloxvV2-methvl-ben 
Using 4-bromo-2-methyl-benzonitrile, the title compound was obtained as an oily substance by 
the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 5 : 1.48-2.54 (10H, m), 3.20-3.89 (2H, m), 5.06-5.41 (1H, m), 6.80-8.87 (10H, 
m). 

ESI-MS (m/e): 438 (M+H). 
Example 129 

l-(2-(2-pvridine-2-vl-6-(4-trifluoromethoxv-phenoxyV3H-benzimidazol-5-vlVp 
hanone 

Using l-bromo-4-trifluoromethoxy-benzene, the title compound was obtained as an oily 
substance by the same process as in Example 122, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.43-2.69 (7H, m), 3.32-3.91 (2H, m), 5.20-5.59 (1H, m), 6.23-8.97 (11H, 
m). 

ESI-MS (m/e): 483 (M+H). 
Example 130 

l-(2-(2-pvridine-2-Yl-6-fquinol^ 

Using 3-bromo-quinoline, the title compound was obtained as a yellow oily substance by the 
same process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 
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1H-NMR (CDC13) S : 1.00-2.47 (7H, m), 3.37-4.00 (2H, m), 5.26-5.54 (1H, m), 6.98-9.10 (12H, 
m), 10.44-10.73 (1H, m) 
ESI-MS (m/e): 450 (M+H). 

Example 131 

l-(2-(6-(4-acetvl-phenoxvV2-pvrirt 
ethanone 

Using l-(4-iodo-phenyl)-ethanone, the title compound was obtained by the same process as in 
Example 122, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.47-2.60 (10H, m), 3.52-3.88 (2H, m), 5.12-5.41 (1H, m), 6.97-7.74 (6H, 
m), 7.80-8.02 (3H, m), 8.30-8.44 (1H, m), 8.57-8.70 (1H, m). 
ESI-MS (m/e): 441 (M+H). 

Example 132 

l-f2-(6-rbiphenvl-4-vloxv1-2-pvri^ 

Using 4-bromo-biphenyl, the title compound was obtained as a yellow oily substance by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.13-2.47 (7H, m), 3.40-3.91 (2H, m), 5.20-5.60 (1H, m), 6.72-7.89 (13H, 
m), 8.25-8.42 (1H, m), 8.42-8.67 (1H, m), 10.29-10.60 (1H, m). 
ESI-MS (m/e): 475 (M+H). 

Example 133 

4-(6-q-aceM-Pvrrolidin-2-vlV2-pvri^^ 
benzenesubhonamide 

Using 4-iodo-N,N-dimethyl-benzenesulphonamide, the title compound was obtained as an oily 
substance by the same process as in Example 122, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.50-3.00 (13H, m), 3.40-3.92 (2H, m), 5.14-5.50 (1H, m), 6.40-8.80 (11H, 
m) 

ESI-MS (m/e): 506 (M+H). 
Example 134 

l-(2-f6-[biphenvl-3-vloxv1-2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidin-l-vn- 
ethanone 

Using 3-bromo-biphenyl, the title compound was obtained by the same process as in Example 

122, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 0.80-2.50 (7H, m), 3.40-3.91 (2H, m), 5.20-5.60 (1H, m), 6.80-7.95 (13H, 
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m), 8.25-8.45 (1H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 475 (M+H). 

Example 135 

1- (2-(6-f4"[propane-2-sulfonvl]-phenoxv) 

2- pvridine-2-vl-3H-beDzimidazol-5-vlVpvrrolidiD-l-vlVethanone 

Using l-iodo-4-(prppane-2-sulfonyl)-benzene, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.10-2.50 (13H, m), 3.05-3.30 (1H, m), 3.50-3.95 (2H, m), 5.05-5.50 (1H, 
m), 7.00-7.95 (8H, m), 8.30-8.50 (1H, m), 8.58-8.75 (1H, m), 10, 60-10.95 (1H, m). 
ESI-MS (m/e): 505 (M+H). 

Example 136 

4-(6-fl-acetvl>p\nTolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvV2 -trifluoromethvl-benz 
onitrile 

Using 4-bromo-2-trifluoromethyl-benzonitrile, the title compound was obtained by the same 
process as in Example 1 22, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.10-2.45 (7H, m), 3.50-3.95 (2H, m), 5.00-5.45 (1H, m), 6.60-7.95 (7H, 
m), 8.30-8.45 (1H, m), 8.55-8.75 (1H, m.), 10.80-11.60 (lH,m). 
ESI-MS (m/e): 492 (M+H). 

Examples 137-1, 137-2 

4-(6-(l-acetvl"pvrrolidin-2-ylV2"pyridine-2-vl-lH-benzimidazol-5-vloxyV2 -trifluoromethvl-benz 
amide • monotrifluoroacetic acid salt 

4-(6-n-acerYl-pviTolidin-2-vn-2-pvridine-2-vl-lH-benzimidazol-5-vloxvVN-ethvl-2-trifluoromet 
hvl-benzamide • monotrifluoroacetic acid salt 

Using 4-(6-(l-acetyl-pyrroHdin-2-yl)-2-pyridine-2-yl-lH-benzimidazol-5-yloxy)-2- 
trifluoromethyl-benzonitrile obtained in Example 136, the title compounds were respectively 
obtained by the same process as in Example 121 (Step 12), a process based on this or a 
combination of these with a normal procedure. 

4-(6-n-aceM-pvrroUdin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvV2-trifluor 
amide • monotrifluoroacetic acid salt 

1H-NMR(CD30D) 6 : 1.05-2.80 (7H, m), 3.50-4.20 (2H, m), 5.30-5.45 (1H, m), 7.30-7.80 (6H, 
m), 8.05-8.20 (1H, m), 8.20-8.38 (1H, m), 8.80-8.90 (1H, m). 
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ESI-MS (m/e): 510 (M+H). 

4-f 6-( 1 -aceM-pvrrolidin -2-vlV2-pvridine-2-vl- 1 H-benzimidazol-5-vloxvVN-ethvl-2-trifluoromet 
hvl-benzamide * monotrifluoroacetic acid salt 

1H-NMR(CD30D) 6 : 1.05-2.80 (10H, m), 3.60-4.05 (2H, m), 4.80-5.00 (2H, m), 5.30-5.45 (1H, 
m), 7.30-7.80 (5H, m), 8.05-8.20 (1H, m), 8.20-8.38 (1H, m), 8.80-8.90 (1H, m), 9.10-9.30 (1H, 
m). 

ESI-MS (m/e): 538 (M+H). 
Example 138 

l-(2-(6-(4-r2-dimethvlamino-efo^ 
n-l-vD-ethanone 

Using (2-(4-iodo-phenoxy)-ethyl)-dimethylamine, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CDC13) 5 : 1.05-2.90 (13H, m), 3.00-4.45 (6H, m), 5.20-5.45 (1H, m), 6.80-8.00 (8H, 
m), 8.25-8.40 (1H, m), 8.50-8.80 (1H, m). 
ESI-MS (m/e): 486 (M+H). 

Example 139 

1 -(2-f 6-(4-hvdroxvmethvl-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vn-p vrrolidin- 1 -vlVetha 
none 

Using 4-bromo-benzylalcohol, the title compound was obtained as a white solid by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.68-2.40 (7H, m), 3.53-3.88 (2H, m), 4.62-4.72 (2H, m), 5.22-5.56 (1H, 
m), 6.82-7.62 (7H, m), 7.80-7.89 (1H, m), 8.32-8.40 (1H, m), 8.55-8.64 (1H, m). 
ESI-MS (m/e): 429 (M+H). 

Example 140 

4-(6-(l-acetvl-pvirolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvVN.N-dime^ 
ide 

Using 4-bromobenzoic acid dimethyl amide, the title compound was obtained as a white solid by 
the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.81-2.40 (7H, m), 2.98-3.17 (6H, m), 3.56-3.87 (2H, m), 5.20-5.53 (1H, 
m), 6.93-7.65 (7H, m), 7.81-7.89 (1H, m), 8-33-8.41 (1H, m), 8.60-8.67 (1H, m). 
ESI-MS (m/e): 470 (M+H). 
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Example 141 

4-(6-n-acetvl-pvrTolidin-2-vn^ 

Using 4-bromo-N-methylbenzamide, the title compound was obtained as a white solid by the 
same process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 1.80-2.39 (4H, m), 1.84 and 2.16 (total 3H, each s), 2.98-3.02 (3H, m), 
3.58-3.74 (1H, m), 3.78-3.87 (1H, m), 5.16-5.43 (1H, m), 6.74-7.89 (8H, m), 8.36-8.39 (1H, m), 
8.63-8.66 (1H, m). 
ESI-MS (m/e): 456 (M+H). 

Example 142 

l-(2-(2-pyridine-2-vl-6-(4-r^ 
1-vD-ethanone 

Using (4-bromo-phenyl)-pyrrolidine-l-yl-methanone, the title compound was obtained as a white 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.80-2.40 (8H, m), 1.87 and 2.21 (total 3H, each s), 3.43-3.52 (2H, m), 
3.60-3.71 (3H, m), 3.81-3.90 (1H, m), 5.21-5.50 (1H, m), 6.84-7.02 (2H, m), 7-25-7.58 (5H, m), 
7.83-7.93 (1H, m), 8.36-8.45 (1H, m), 8.62-8.67 (1H, m). 
ESI-MS (m/e): 496 (M+H). 

Example 143 

l-(2-(6-f4-fmorpholine-4-carbonvl1-phe 
1-vD-ethanone 

Using (4-brpmo-phenyl)-morpholin-4-yl-methanone, the title compound was obtained as a white 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.78-2.62 (7H, m), 3.40-3.90 (10H, m), 5.23-5.50 (1H, m), 6.82-7.54 (7H, 
m), 7.86-7.94 (1H, m), 8.38-8.46 (1H, m), 8.64-8.69 (1H, m). 
ESI-MS (m/e): 512 (M+H). 

Example 144 

4-(6-(l-acetvl-pvrrohdin-2-vlV2-pvridine-2-vl-lH-benzimida2o]-5-vloxv > > benzoic acid * 
monotrifluoroacetic acid salt 

Using 4-bromo-benzoic acid, the title compound was obtained as a white solid by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 
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1H-NMR (CDC13) 5 : 1.86 and 2.10 (total 3H, each s), 1.92-2.48 (4H, m), 3.41-3.90 (2H, m), 
5.36-5.39 (1H, m), 7.13-7.72 (5H, m), 8.00-8.07 (3H, m), 8.22-8.26 (1H, m), 8.73-8.80 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 145 

1 -(2-(6-(4-rpjperidine- 1 -carbonvl]-phenoxvV2-pvridine-2- vl-3H-benzimidazol-5-vlVpvrrolidin- 1 
-vH-cthapone 

Using (4-bromo-phenyl)-piperidine-l-yl-methanone, the title compound was obtained as a white 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.45-2.40 (10H, m), 1.88 and 2.20 (total 3H, each s), 3.30-3.90 (6H, m), 
5.23-5.53 (1H, m), 6.83-7.55 (7H, m), 7.84-7.94 (1H, m), 8.37-8.46 (1H, m), 8.63-8.68 (1H, m). 
ESI-MS (m/e): 510 (M+H). 

Example 146 

1 -( 2-(6-f4-r4-acetvl-piperazine- 1 -carbonvn-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vn-pvr 
rolidin-l-yP-ethanone 

Using l-(4-(4-bromo-benzoyl)-piperazine-l-yl)-ethanone, the title compound was obtained as a 
white solid by the same process as in Example 122, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.84-2.40 (10H, m), 3.24-3.88 (10H, m), 5.22-5.48 (1H, m), 6.94-7.09 (2H, 
m), 7.22-7.48 (5H, m), 7.84-7.93 (1H, m), 8.37-8.43 (1H, m), 8.63-8.66 (1H, m)ESI-MS (m/e): 
553 (M+H). 

Example 147 

4-(6-(l-aceM-pyrrolidin-2-viy2-^ 
Step 1 

Synthesis of 4-(6-n-acetvl-pvrrolidip-2-vn-2-pvridipe-2-vl-l-(2-trimethvl silanvl- ethoxvmethvn 
- 1 H-benzimidazol-5-vloxvVbenzonitrile 

To N-methyl-pyrrolidinone 1 ml solution of 4-fluoro cyanobenzene 20 mg and 30 mg of 
l-(2-(6-hydroxy-2-pyridine-2-yl-3-(2-trim^ 

rolidin-l-yl)-ethanone obtained in Example 121 (Step 10) was added sodium hydride 5.8 mg, and 
the reaction liquor was stirred at 100°C in sealed tube overnight. After cooling, saturated aqueous 
sodium bicarbonate was added to the reaction liquid and extraction with ethyl acetate was carried 
out, and the organic layer was washed with water and dried with anhydrous magnesium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
refined by thin layer chromatography fractionation and recovery (Kieselgel™60F 2 5 4 , Art5744 
(Merck Co.), chloroform/methanol = 9/1), and obtained the title compound as a yellow oily 
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substance. 
Step 2 

Production of 4-(6-f 1 -acetyl-pvm)lidin-2-vO-2-pYridine-2- vl- 1 H-benzimidazol-5-vlox vV 
benzonitrile 

Using 4-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-l-(2-trimethyl silanyl- ethoxymethyl)-lH- 
benzimidazol-5-yloxy)-benzonitrile, the title compound was obtained as an oily substance by the 
same process as in Example 121 (Step 12), a process based on this or a combination of these with 
a normal procedure. 

1H-NMR (CDC13) 6 : 1.52-2.42 (7H, m), 3.42-3.92 (2H, m), 5.02-5.40 (1H, m), 6.77-7.75 (7H, 
m), 7.75-7.94 (1H, m), 8.20-8.46 (1H, m), 8.50-8.69 (1H, m), 10.67-11.06 (1H, m). 
ESI-MS (m/e): 424 (M+H). 

Example 148 

4-(6-n-acetvl-pvn^olidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvVbenzamide 

Using 4-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-lH-benzimidazol-5-yloxy)- benzonitrile 

obtained in Example 147, the title compound was obtained by the same process as in Example 43, 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.05-2.40 (7H, m), 3.43-3.89 (2H, m), 5.10-6.32 (3H, m), 6.88-7.90 (8H, 

m), 8.27-8.42 (1H, m), 8.53-8.68 (1H, m), 10.47-11.80 (1H, m). 

ESI-MS (m/e): 442 (M+H). 

Example 149 

2-(6-(l-acetyl-pyrrolidin-2-vlV2-^ 

Using 2-fluoro-benzonitrile, the title compound was obtained as an oily substance by the same 
process as in Example 147, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.50-2.49 (7H, m), 3.43-3.89 (2H, m), 5.10-5.34 (1H, m), 6.83-7.92 (8H, 
m), 8.31-8.42 (1H, m), 8.53-8.68 (1H, m), 10.80-11.23 (1H, m). 
ESI-MS (m/e): 424 (M+H). 

Example 150 

2-(6-n-acetvl-pyn-olidin-2-ylV2-pvridine-2-yl-lH-benzimidazol-5-vloxyVbenz 

Using 2-(6-( 1 -acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl- 1 H-benzimidazol-5-y loxy)- benzonitrile 

obtained in Example 149, the title compound was obtained as an oily substance by the same 

process as in Example 43, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 : 1.52-2.46 (7H, m), 3.43-3.91 (2H, m), 5.10-5.51 (1H, m), 5.99 (1H, brs), 
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6.72-7.98 (8H, m), 8.26-8.43 (2H, m), 8.59-8.70 (1H, m), 10.58-10.94 (1H, m). 
ESI-MS (m/e): 442 (M+H). 

Example 151 

1 -(2-(6-(4-nitro-phenoxvV2-pvridine-2-^ 1 -vlV 

ethanone 

Using 4-fluoro-nitrobenzene, the title compound was obtained by the same process as in Example 
147, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 1.40-2.50 (7H, m), 3.50-3.95, (2H, m), 5.05-5.40 (1H, m), 7.00-7.80 (5H, 
m), 7.80-7.95 (1H, m), 8.15-8.30 (2H, m), 8.30-8.45 (1H, m), 8.60-8.70 (1H, m), 10.60-11.00 
(1H, m). 

ESI-MS (m/e): 444 (M+H). 
Example 152 

1 -(2-(2-pvridine-2-vl-6-(4-r2H-tetrazol-5-vl1-phenoxvV3H-benzimida2ol-5-vn-pvrrolidin- 1 -vlVe 
thanone 

Using 4-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-l-(2-rximethylsilanyl-ethoxyme% 
lH-benzimidazole-5.-yloxy)-benzonitrile obtained in Example 147 (Step 1), the title compound 
was obtained by the same process as in Example 60 and Example 121 (Step 12), a process based 
on these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.51-2.58 (7H, m), 3.43-3.90 (2H, M), 5.09-5.55 (1H, m).6.73-7.60, 
7.69-8.04, 8.29-8.69 (10H, each m). 
ESI-MS (m/e): 467 (M+H). 

Example 153 

l.(2-f6-(4-f5-methvH1.2,41 oxadiazol-3-vl1-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vn 

pyrrolidin-l-yl)-ethanone 

Using 

4-(6-( 1 -acetyl-pyrrolidin-2-yl)-2-phenyl-l -(2-trimethylsilanyl-ethoxymethyl)- 1 H-benzimidazol-5 
-yloxy)-benzonitrile obtained in Example 147 (Step 1), the title compound was obtained by the 
same process as in Example 61, Example 64 and Example 121 (Step 12), a process based on 
these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.49-2-7 (10H, m), 3.39-3.90 (2H, m), 5.17-5.52 (1H, m), 6.26-8.89 (11H, 
m). 

ESI-MS (m/e): 481 (M+H). 
Example 154 

3-(4-(6-(l-aceM-pvrrolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvVphenvlV 
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oxadiazole-S-one 

Using 4-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-l-(2-^^ -1H 

-benzimidazol-5-yloxy)-benzonitrile obtained in Example 147 (Step 1), the title compound was 

obtained by the same process as in Example 61, Example 62 and Example 121 (Step 12), a 

process based on these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.82-2.47 (7H, m), 3.60-3.3.94 (2H, m), 5.24-5.43 (1H, m), 7.15-8.05 (8H, 

m), 8.23-8.31 (1H, m), 8.71-8.78 (1H, m) 

ESI-MS (m/e): 483 (M+H). 

Example 155 

5-f6-(l-acetvl-pvrrolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxv)-1.3-dihvdro-be 

zole-2-one 

Stepl 

Synthesis of l-(2-(6-[3.4-dinitro-phenoxv1-2-pvridine-2-vl-3-(2-trimethvlsilanvl- ethoxvmethvn 
-3H-benzimidazol-5-vlVpyrrolidin-l-yn-ethanone 

Using 4-fluoro-l,2-dinitro-benzene, the title compound was obtained as red oily substance by the 
same process as in Example 147 (Step 1), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.80-2.57 (7H, m), 3.61-4.02 (2H, m), 5.27-5.60 (1H, m), 6.77-7.60 (6H, 
m), 7.91-8.06 (1H, m), 8.17-8.33 (1H, m), 8.72 (1H, brs). 
ESI-MS (m/e): 455 (M+H). 

Step 2 

Synthesis of l-f2-(6-[3.4-diamino-phenoxv1-2-pvridine-2-vl-3-( r 2-trimethvlsilanvl- 

ethoxymethvlV3H-benzimidazol-5-vlVpyrrolidin-l-yl)-ethanone 

To ethanol 1 ml solution of 72 mg of l-(2-(6-[3,4-dinitro-phenoxy]-2-pyridine-2-yI-3 
-(2-trimethylsilanyl-ethoxymethy l)-3H-benzimidazol-5-y l)-pyrrolidin- 1 -yl)-ethanone were added 
hydrazine monohydrate 0.030 ml, expanded Raney nickel catalyst 20 mg, and the reaction liquor 
was stirred at room temperature for two hours. The catalyst was eliminated by filtration by celite, 
and the solvent was eliminated by distillation under reduced pressure. The obtained residue was 
refined by preparative thin layer chromatography (Kieselgel™60F 25 4» Art5744 (Merck Co.), 
chloroform/methanol = 9/1), and obtained the title compound as brown oily substance. 

Step 3 

Synthesis of 5-(6-fl-acetvl-p\aTolidin-2-vlV2-pvridine-2-vl-l-(2-trimethvl silanvl-ethoxvmethvn 
-lH-benzimidazol-5-yloxyV13-dihvdro-benzimidazole-2-one 

Using l-(2-(6-[3,4-diamino-phenoxy]-2-pyridine-2-yl-3-(2-trimethyl silanyl-ethoxymethyl) -3H- 
benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone, the title compound was obtained as brown oily 
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substance by the same process as in Example 62, a process based on this or a combination of 
these with a normal procedure. 

Step 4 

Production of 5-(6>( r l-acetvl-pvrrolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol -5-vloxv) -1.3 
-dihvdrobenzimidazole-2-one 

Using 5-(6-(l-acetyl-pyrrolidin-2-yl)-2-py^ silanyl-ethoxymethyl) -1H- 

benzimidazol-5-yloxy)-l,3,-dihydro-benzimidazole-2-one, the title compound was obtained as 
amorphous material by the same process as in Example 121 (Step 12), a process based on this or 
a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.57 (7H, m), 3.61-4.02 (2H, m), 5.27-5.60 (1H, m), 6.77-7.60 (6H, 
m), 7.91-8.06 (1H, m), 8.17-8.33 (1H, m), 8.72 (1H, brs). 
ESI-MS (m/e): 455 (M+H). 

Example 156 

l-(2-f6-f3H-benzimidazol-5-vIoxvV2-pvridine^ 
none 

l-(2-(6-[3,4-diamino-phenoxy]-2-pyridine-2-yl-3-(2-tr^ 

dazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 155 (Step 2) 19 mg was dissolved in 
formic acid 1 ml, and the reaction liquor was stirred at 100°C for two hours. The reaction liquor 
was concentrated under reduced pressure, and the obtained residue was purified by reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the title compound was obtained. 
1H-NMR(CD30D) 6 : 1.80-2.2.55 (7H, m), 3.60-4.00 (2H, m), 5-33-5.69 (1H, m), 7.00-7.80, 
7.91-8.04, 8.16-8.30, 8.67-8.80 (10H, each m). 
ESI-MS (m/e): 439 (M+H). 

Example 157 

l-( , 2-(6-(2-methvl-3H-benzimidazol-5-vloxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrroH 
1-vlVethanone 

Using acetic acid, the title compound was obtained by the same process as in Example 156, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.69-2.63 (10H, m), 3.42-3.91 (2H, m), 5.20-5.64 (1H, m), 6.58-7.87 (9H, 
m), 8.22-8.66 (2H, m). 
ESI-MS (m/e): 453 (M+H). 

Example 158 

5-(6-(l-acetvl-pvrrolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvVpvrimidine-2-carbonitr 
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lie 

Using 5-bromo-pyrimidine-2-carbonitrile, the title compound was obtained as a white solid by 
the same process as in Example 147, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.81-2.40 (7H, m), 3.56-3.88 (2H, m), 5.08-5.34 (1H, m), 6.75-7.70 (3H, 
m)7.81-7.90 (1H, m), 8.33-8.63 (4H, m). 
ESI-MS (m/e): 426 (M+H). 

Example 159 

5-(6-n-acetvl-pvn-olidin-2^ 
mide 

Using 5-(6-(l-acetyl-pynolidin-2-yl)-2-pyridine-2-yl- lH-benzimidazol-5-yloxy)- 

pyrimidine-2-carbonitrile obtained in Example 158, it was obtained as a white solid by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.79-2.42 (7,H, m), 3.60-3.90 (2H, m), 5.18-5.39 (1H, m), 6.99-7.71 (3H, 
m), 7.82-7.92 (1H, m), 8.34-8.42 (1H, m), 8-55-8.65 (3H, m). 
ESI-MS (m/e): 444 (M+H). 

Example 160 

4-(6-( 1 -acetvl-pvrrolidin-2-vl V2-pyridine-2-vl- 1 H-benzimidazol-5-vloxy) benzoic acid ethvl 
ester 

Using 4-fluorobenzoic acid ethyl ester, it was obtained as a white solid by the same process as in 
Example 147, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.24-1.41 (3H, m), 1.70-2.38 (7H, m), 3.53-3.87 (2H, m), 4.32-4.41 (2H, 
m), 5.14-5.45 (1H, m), 6.96-7.67 (5H, m), 7.82-7.91 (1H, m), 7.98-8.06 (2H, m), 8.34-8.43 (1H, 
m), 8.61-8.68 (1H, m). 
ESI-MS (m/e): 471 (M+H). 

Example 161 

1 -(2-(6-phenethvl oxy-2-pyridine-2-vl-3H-benzimidazol-5-vn-pvrrolidin-l -vD-ethanone 
Stepl 

Synthesis of 1 -( 2-f6-phenethvl oxv-2-pvridine-2-vl-3-f2-trimethvl silanvl-ethoxvmethvlV 
3H-benzimidazol-5-vlVpvnolidin-l-yQ-ethanone 

To tetrahydrofuran 1 ml solution of 29.2 mg of 
1 -(2-(6-hydroxy-2-pyridine-2-yl-3 -(2-frimethy 

rolidin-l-yl)-ethanone obtained in Example 121 (Step 10) were added successively 
diisopropylamine 0.019 ml, triphenyl phosphine 27.6 mg, 2-phenyl-ethanol 0.011 ml, and the 
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reaction liquor was stirred at room temperature for six hours. Diisopropylamine 0.040 ml, 
triphenyl phosphine 53.2 mg, 2-phenyl-ethanol 0.023 ml were added successively to the reaction 
liquor, and the reaction liquor was stirred at room temperature overnight. Saturated aqueous 
sodium bicarbonate was added to the reaction liquor, extracted with acetic acid ethyl ester and 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), ethyl acetate), and obtained the title compound as 
brown oily substance. 

Step 2 

Production of l-(2-(6-phenethvl oxv-2-pvridine-2-vl-3H-benzimidazol- 5-vlV 
pyrrolidin- 1 -vlVethanone 

Using 1 -(2-(6-phenethyl oxy-2-pyridine-2-yl-3-(2-trimethyl silanyl-ethoxymethyl)- 
3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone, the title compound was obtained as an oily 
substance by the same process as in Example 121 (Step 12), a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CDC13) 6 1.59-2.23 (7H, m), 2.87-3.10, 3.50-3.86, 3.96-4.35 (6H, each m), 
5.04-5-13,5.46-5.57 (1H, each m), 6.53-7.55 (8H, m), 7.77-7.89 (1H, m), 8.32-8.40 (1H, m), 
8.54-8.65 (1H, m), 10.73-11.14 (1H, m) 
ESI-MS (m/e):4271 (M+H). 

Example 162 

l.(2-(6-(4-methanesulphonyl^ 

thanone 

Stepl 

Synthesis of 2-(2-fluoro-5-nitro-phenvlVpvrrole-l-carboxvlic acid t-butvl ester 
To a mixed solution of 3-bromo-4-fluoro-nitrobenzene 4.3 g, dimethoxyethane 130 ml of 
l-(t-butoxy carbonyl) pyrrole-2 -boron acid 5.0 g and water 22 ml, tetrakis triphenylphosphine 
palladium 1.1 g, sodium carbonate 4.2 g were added and the reaction liquor was heated under 
reflux overnight Saturated aqueous sodium bicarbonate was added to the reaction liquid and the 
liquid was extracted with ethyl acetate, and the organic layer was washed successively with water 
and saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: hexane/ethyl acetate = 20/1), and the 
title compound was obtained as a yellow oily substance. 

Step 2 

Synthesis of 2-((2-(4-methanesulphonvl-phenoxvV5-nitro-phenvl)-pyrrole-l-carboxvlic acid 
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t-butyl ester 

To 2-(2-fluoro-5-nitro-phenyl)-pyrrole-l-carboxylic acid t-butyl ester 2.5 g and 
4-methansulphonyl-phenol 1.55 g dissolved in dimethylformamide 20 ml was added potassium 
carbonate 3.38 g, and the reaction liquor was stirred at 100°C for two hours. After cooling, water 
was added to the reaction liquid and the liquid was extracted with ethyl acetate, washed with 
water and saturated aqueous sodium chloride solution, and the organic layer was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified using silica gel column chromatography (eluent: hexane / 
ethyl acetate = 2/1), and the title compound was obtained as a straw-coloured solid. 

Step 3 

Synthesis of 2-f5-amino-2-(4-methanesulphonvl-phenoxvVphenvlVpvrrolidine-l-carboxvlic acid 
t-butvl ester 

To ethanol solution 120 ml of 2-((2-(4-methanesulphonyl-phenoxy)-5- 
nitro-phenyl)-pyrrole-l-carboxylic acid t-butyl ester 2.87 g was added 5 % platinum carbon 
catalyst 1.0 g, and the reaction liquor was stirred under a hydrogen atmosphere overnight. The 
catalyst was eliminated by filtration with celite, and the solvent was eliminated by distillation 
under reduced pressure. The obtained residue was purified using silica gel column 
chromatography (eluent: hexane / ethyl acetate = 1/1-ethyl acetate), and the title compound was 
obtained as a white solid. 

Step 4 

Synthesis of l-( r 2-( r 5-amino-2-f4-methanesulphonvl-phenoxvVphenvlVpvrrolidin-l-vn 

-2 2 2 -trifluoro-ethanone 

Zinc powder 342 mg and chloroformic acid benzyl ester 650 mg were added to benzene 25 ml 
solution of r2-(5-amino-2-(4-methanesulphonyl-phenoxy) -phenyl)-pyrrolidine-l- carboxylic acid 
t-butyl ester 1.5 lg, and the reaction liquor was stirred at room temperature overnight. The 
reaction liquor was filtered with celite, and saturated aqueous sodium bicarbonate was added to 
filtrate, extracted with ethyl acetate, and the organic layer was washed successively with water 
and saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the obtained crude product 
was dissolved in 4 N hydrochloric acid-l,4-dioxane 20 ml, and the reaction liquor was stirred at 
room temperature for three hours. The reaction liquor was concentrated down by distillation 
under reduced pressure, and thereafter the obtained crude product was dissolved in chloroform 30 
ml, and pyridine 2 ml and anhydrous trifluoroacetic acid 0.5 ml were added under ice cooling, 
and the reaction liquor was stirred at room temperature for two hours. 1 N hydrochloric acid was 
added to the reaction liquid and the liquid was extracted with ethyl acetate, and washed with 
water, saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
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the organic layer was dried witb anhydrous sodium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and 10 % palladium-carbon catalyst 50 mg was added to 
methanol 100 ml solution of the obtained crude product, and the reaction liquor was stirred under 
a hydrogen atmosphere overnight. The catalyst was eliminated by filtration with celite, and the 
solvent was eliminated by distillation under reduced pressure. The obtained residue was purified 
using silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1-1/3), and the title 
compound was obtained as a white solid. 

StepS 

Synthesis of l-C2-r5-amino-2-(4-methanesulphonvl-phenoxv^-4-nitro-phenvn-pviTolidin 
-l-vlV2.2.2-trifluoro-ethanone 

To trifluoroacetic acid 2 ml solution of 588 mg of 
l-(2-(5-amino-2-(4-methanesulphonyl-phenoxy)-ph 

e was added potassium nitrate 153 mg, and the reaction liquor was stirred at room temperature 
overnight. Saturated aqueous sodium bicarbonate was added to the reaction liquor, and it was 
neutralized and thereafter, it was extracted with ethyl acetate, and the organic layer was washed 
with saturated aqueous sodium chloride solution and was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1), and the 
title compound was obtained as yellow solid. 

Step 6 

Synthesis oL_ 2.2.2-trifluor o-l-r2-f6-( r 4-methanesulphonvl-phenoxvV2-Pvridine-2-vl-3H 

-benzimida2ol-5-vlVpvrrolidin-l-vn-ethanone 

To ethanol 10 ml solution of 521 mg of 

l-(2-(5-arnino-2-(4-methanesulphonyl-phen^^ 

ethanone was added expanded Raney nickel catalyst 100 mg, and under a hydrogen atmosphere, 
the reaction liquor was stirred overnight. The catalyst was eliminated by filtration with celite, and 
the solvent was eliminated by distillation under reduced pressure, and the crude product was 
obtained. To methanol 10 mi solution of the obtained crude product 448 mg, 
pyridine-2-carboxaldehyde 226 mg was added, and the reaction liquor was stirred at 50°C 
overnight. 

Water was added to the reaction liquid and the liquid extracted with ethyl acetate, and the organic 
layer was washed with water and saturated aqueous sodium chloride solution, and was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified using silica gel column chromatography (eluent: 
chloroform / methanol = 20/1), and the title compound was obtained as a straw-coloured solid. 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



155 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Step 7 

Synthesis of 5-f4-methanesulphonvl-ph^^ 

-lH-benzimidazole 

To mixed solution of water 3 ml and methanol 16 ml of 375 mg 
2,2,2-trifluoro-l-(2-(6-(4-methanesulphonyU 

rrolidin-l-yl)-ethanone was added potassium carbonate 500 mg, and the reaction liquor was 
stirred at room temperature overnight. The reaction liquor was concentrated down by distillation 
under reduced pressure, and saturated aqueous sodium bicarbonate was added and diluted, and 
thereafter, it was extracted with ethyl acetate, and the organic layer was washed with saturated 
aqueous sodium chloride solution, and was dried with anhydrous sodium sulphate. 

The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: chloroform / methanol / ammonia water 
= 10/1/0.1), and the title compound was obtained as a straw-coloured solid. 

Step 8 

Production of l'(2-(6-f4-methanesulphonvl-phenoxvV2-pvridine-2-vl>3H -benzimidazol- 5-vD 
-pyrrolidin- 1 -vO-ethanone 

To methylene chloride 1 ml solution of 5-(4-methanesulphonyl-phenoxy) 
-2-pyridine-2-yl-6-pyrrolidine-2-yl"lH-benzimidazole 10 mg, acetic anhydride 0.003 ml was 
added, and thereafter the reaction liquor was stirred at room temperature for one hour. The 
reaction solvent was eliminated by distillation under reduced pressure, and the obtained residue 
was refined by preparative thin layer chromatography (Kieselgel™60F 2 54» Art5744 (Merck Co.), 
chloroform/methanol - 10/1), and obtained the title compound as a white solid. 
1H-NMR (CDC13) 8 : 1.60-2.40 (7H, m), 3.05 and 3.08 (total 3H, each s), 3.52-3.90 (2H, m), 
5.13-5.37 (1H, m), 7.08-7.69 (5H, m), 7.83-7.97 (3H, m), 8.32-8.40 (1H, m), 8.61-8.70 (1H, m). 
ES1-MS (m/e): 477 (M+H). 

Example 163 

1- (2-(6-(4-methanesulphonvl-phenoxyV2-pv^^ 
thanone enantiomer A and enantiomer B 

5-(4-methanesulphonyl-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazol 230 mg 
obtained in Example 162 (Step 7) was optically-resolved using a column for optical resolution 
(CHIRALPAK AD 2 cm<J> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: hexane / 

2- propanol / diethylamine 20/80/0.1, flow rate: 10 ml/min), and enantiomer A (retention time: 
19.0 min), enantiomer B (retention time: 32.2 min) were respectively obtained as yellow oily 
substance. 
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Example 164 

l-(2-(6-(4-methanesulphonvl-phenox^ 
thanone A 

To methylene chloride 1 ml solution of 12 mg of 
1 -(2-(6-(4-methanesulphony l-phenoxy)-2 -pyri 

thanone enantiomer A obtained in Example 163 was added acetic anhydride 0.003 ml, and 
thereafter the reaction liquor was stirred at room temperature for one hour. The reaction solvent 
was eliminated by distillation under reduced pressure and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound, one of chiral body was obtained 
as a white solid. 

1H-NMR (CDC13) 6 : 1.60-2.40 (7H, m), 3.05 and 3.08 (total 3H, each s), 3.52-3.90 (2H, m), 
5.13-5.37 (1H, m), 7.08-7.69 (5H, m), 7.83-7.97 (3H, m), 8.35-8.43 (1H, m), 8.61-8.70 (1H, m). 
ESI-MS (m/e): 477 (M+H). 

Specific rotation: [a] 24 D (c = 0.100, ethanol) -46.9°C. 
Example 165 

l-(2-f6-(4-methanesulphonvl-phenoxv)-2-pvridine-2-vl-3H-benzimidazol-5-vlVp\rrrolidin-l-vlVe 
thanone B 

To methylene chloride 1 ml solution of l-(2-(6-(4-methanesulphonyl 
-phenoxy)-2-pyridine-2-yl-3H-benzimida2ol-5-yl)-pyrrohdin-l-yl)-ethanone enantiomer B 44 mg 
obtained in Example 163 was added acetic anhydride 0.011 ml, and thereafter the reaction liquor 
was stirred at room temperature for one hour. The reaction solvent was eliminated by distillation 
under reduced pressure, and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol « 10/1), and 
obtained the title compound, one of chiral body as a white solid. 
ESI-MS (m/e): 477 (M+H). 

Specific rotation: [a] 24 D (c = 0.100, ethanol) +47.7°C. 
Example 166 

2.2.2-trifluoro-l-(2-(6-(4-fluoro-pte 
Vethanone 

Using 4-fluorophenol, the title compound was obtained as a white solid by process same as in 
Example 162 (Step 2)-(Step 6), a process based on these or combining these and the normal 
method. 

1H-NMR (CDC13) 6 : 1.96-2.21 (3H, m), 2.31-2.43 (1H, m), 3.77-4.08 (2H, m), 5.47-5.70 (1H, 
m), 6.88-6.91 (1H, m), 7.00-7.08 (4H, m), 7.26-7.50 (2H, m), 7-82-7.85 (1H, m), 8.31-8.35 (1H, 
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m), 8.57-8.61 (1H, m). 
ESI-MS (m/e): 471 (M+H). 

Example 167 

l-(2-(6-(4-fluoro-phenoxvV2-pvridine-2-vl^ 

Using 4-fluorophenol, the title compound was obtained as a white solid by process same as in 
Example 162 (Step 2)-(Step 8), a process based on these or combining these and the normal 
method. 

1HNM (CDC13) 6 : 1.83-2.03 (6H, m), 2.32-2.41 (1H, m), 3.58-3.86 (2H, m), 5.26-5.57 (1H, m), 
6.96-7.06 (5H, m), 7.24-7.35 (2H, m), 7.80-7.88 (1H, m), 8.30-8.37 (1H, m), 8.56-8.62 (1H, m). 
ESI-MS (m/e): 417 (M+H). 

Example 168 

l-(2-(6-(4-fluoro-phenoxvV2-pvridine-2-vl-3H-ben 
hanone 

Using 4-fluorophenol, to chloroform 1 ml solution of 20 mg of 
5-(4-fluoro-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained by the same 
process as in Example 162 (Step 2)-(Step 7) were added successively glycolic acid 4.5 mg, 
N-hydroxybenzotriazole hydrate 12.3 mg and l-(3-dimethylaminopropyl)-3-ethyl carbodiimide 
hydrochloride 15.4 mg, and the reaction liquor was stirred at room temperature overnight. The 
reaction solvent was eliminated by distillation under reduced pressure, and the obtained residue 
was refined by preparative thin layer chromatography (Kieselgel™60F254, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound. 

1H-NMR (CDC13) 6 : 1.88-2.13 (3H, m), 2.20-2.43 (1H, m), 3.40-4.21 (4H, m), 5.14-5.60 (1H, 
m), 6.85-7.54 (7H, m), 7.78-7.86 (1H, m), 8.29-8.37 (1H, m), 8.56-8.61 (1H, m). 
ESI-MS (m/e): 433 (M+H). 

Example 169 

l-(2-(6-(4-fluoro-phenoxvV2-p\Tidine-2-vl-3H-benzimidazol-5-vlVpvrrolidin-l-vn 
hanone 

Using methoxyacetic acid, it was obtained as a white solid by the same process as in Example 

168, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.41 (4H, m), 3.26-3.46 (3H, m), 3.52-4.16 (4H, m), 5.28-5.60 (1H, 

m), 6.79-7.57 (7H, m), 7.77-7.85 (1H, m), 8.28-8.38 (1H, m), 8.56-8.62 (1H, m) 

ESI-MS (m/e): 447 (M+H). 

Example 170 

l-( , 2-(6-(4-fluoro-DhenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vl)-pyrrolidin-l-vn-3-phenvl-pro 
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pane- 1 -one 

Using 3-phenyl-propionic acid, it was obtained as a white solid by the same process as in 
Example 168, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 1.82-3.03 (8H, m), 3.48-3.93 (2H, m), 5.13-5.99 (1H, m), 6.82-7.60 (12H, 
m), 7.80-7.08 (1H, m), 8.09-8.39 (1H, m), 8.56-8.66 (1H, m). 
ESI-MS (m/e): 507 (M+H). 

Example 171 

(2-(6-r4-fluoro-phenoxv1-2-pvridine-2-^ 
e-2-vl-methanone 

To chloroform 1 ml solution of 20 mg of 5-(4-fluoro-phenoxy)-2 
-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained in Example 168 were added 
successively 1-t-butoxy carbonyl-D-proline 13.8 mg, N-hydroxybenzotriazole hydrate 12.3 mg 
and l-(3-dimethylamino propyl)-3 -ethyl carbodiimide hydrochloride 15.4 mg, and the reaction 
liquor was stirred at room temperature overnight. The reaction solvent was eliminated by 
distillation under reduced pressure, and thereafter the obtained residue was dissolved in 4 N 
hydrochloric acid-ethyl acetate solution 1 ml, and the reaction liquor was stirred at room 
temperature for one hour. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by thin layer chromatography (NH TLC plate (FUJI S1LYSIA 
CHEMICAL Co.), chloroform /methanol = 30/1), and the title compound was obtained as oily 
substance. 

1H-NMR (CDC13) 6 : 0.82-4.00 (13H, m), 5.23-5.61 (1H, m), 6.82-7.59 (7H, m), 7.78-7.88 (1H, 
m), 8.32-8.39 (1H, m), 8.57-8.64 (1H, m). 
ESI-MS (m/e): 472 (M+H). 

Example 172 

(2-(6-r4-fluoro-phenoxv] -2-pvridine-2-vl-3H^ 
e-2-vl-me than one 

Using 1-t-butoxycarbonyl-L-proline, the title compound was obtained as oily substance by the 
same process as in Example 171, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 0.82-4.00 (13H, m), 5.23-5.61 (1H, m), 6.82-7.59 (7H, m), 7.78-7.88 (1H, 
m), 8.30-8.39 (1H, m), 8.57-8.64 (1H, m). 
ESI-MS (m/e): 472 (M+H). 

Example 173 

2-dime thvlamino-l-(2-(6-(4-fluoro-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVp 
1-vO-ethanone 
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Using N,N-dimethylglycine hydrochloride, it was obtained as an oily substance by the same 
process as in Example 168, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 1.81-2.57 (10H, m), 2.76-3.96 (4H, m), 5.41-5.62 (1H, m), 6.94-7.37 (7H, 
m), 7.81-7.89 (1H, m), 8.33-8.38 (1H, m), 8.59-8.68 (1H, m). 
ES1-MS (m/e): 460 (M+H). 

Example 174 

l-(2-(6-f4-fluoro-phenoxv1-2-pvridine-2-yl-3H^ 
e 

Using propionic acid, the title compound was obtained as an oily substance by the same process 
as in Example 168, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 0.95-1.24 (3H, m), 1.70-2.60 (6H, m), 3.52-3.94 (2H, m), 5.24-5.62 (1H, 
m), 6.75-7.66 (7H, m), 7.77-7.92 (1H, m), 8.27-8.44 (1H, m), 8.52-8.68 (1H, m), 10.66-11.08 
(lH,m) 

ESI-MS(m/e): 431 (M+H). 
Example 175 

1 -f2-(6-(4-fluoro-DhenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidin-l -vlVbutane-1 -one 
Using n-butyric acid, the title compound was obtained as an oily substance by the same process 
as in Example 168, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) & : 0.70-1.07 (3H, m), 1.40-2.44 (8H, m), 3.53-3.91 (2H, m), 5.25-5.60 (1H, 
m), 6.72-7.66 (7H, m), 7.80-7.93 (1H, m), 8.30-8.44 (1H, m), 8.53-8.68 (1H, m), 10.68-11.18 
(lH,m). 

ESI-MS (m/e): 445 (M+H). 
Example 176 

l-te-f6-(4-fluoro-phenoxv)-2 -pyridine^ 
opane-l-one 

Using 3-hydroxypropionic acid, the title compound was obtained as an oily substance by the 
same process as in Example 168, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.43-2.73 (6H, m), 3.24-4.27 (5H, m), 5.24-5.60 (1H, m), 6.75-7.60 (7H, 
m), 7.76-7.88 (1H, m), 8.27-8.40 (1H, m), 8.53-8.66 (1H, m), 10.44-11.01 (1H, m). 
ESI-MS (m/e): 447 (M+H). 

Example 177 

l-f2-(6-(4-fluoro-phenoxvV2-pvridine-2>vl>3H-ben2imida2ol-5-vlVpvrrolidin-l-vn-2-methvlami 
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no-ethanone 

Using N-t-butoxycarbonyl-N-methylglycine, the title compound was obtained by the same 
process as in Example 171, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.82-2.01 (3H, m), 2.43-2.56 (4H, m), 3.25-4.15 (4H, m), 5.32-5.37 (1H, 
m), 7.00-7.31 (4H, m), 7.38-7.58 (2H, m), 8.03-8.08 (1H, m), 8.37-8.43 (1H, m), 8.69-8.79 (1H, 
m), 8.80-8.94 (1H, m). 
ESI-MS (m/e): 446 (M+H). 

Example 178 

5-(4-fluoro-phenoxv)-6-(l-methansulphonvl-pvrrolidine-2-vlV2-pvridine-2-vl-lH-benzi 
To ethyl acetate 1 ml solution of 20 mg of 5-(4-fluoro-phenoxy)-2 
-pyridine-2-yl-6-pyrroiidine-2-yl-lH-benzimidazole obtained in Example 168 were added 
successively triethylamine 0.01 ml and methane sulphonyl chloride 0.005 ml, and the reaction 
liquor was stirred at room temperature overnight. The reaction solvent was eliminated by 
distillation under reduced pressure, and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 10/1), and 
obtained the title compound as a white solid. 

1H-NMR (CDC13) 8 : 1.80-2.08 (3H, m), 2.28-2.42 (1H, m), 2.81 and 2.84 (total 3H, each s), 
3.47-3.74 (2H, m), 5.17-5.37 (1H, m), 6.79-7.93 (8H, m), 8.30-8.37 (1H, m), 8.57-8.61 (1H, m). 
ESI-MS (m/e): 453 (M+H). 

Example 179 

5-(4-fluoro-phenoxvV2-pwidine-2-vl-6-(l-pvrimidine-2-vl-pvrrolidin-2-vn-lH-benzimidazole 
To ethanol 2 ml solution of 17.1 mg of 5-(4-fluoro-phenoxy)-2 
-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained in Example 168 were added 
successively triethylamine 0.013 ml and 2-chloro-pyrimidine 6.3 mg, and the reaction liquor was 
heated under reflux for three hours. The reaction solvent was eliminated by distillation under 
reduced pressure, and next, the obtained residue was refined by reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the obtained fraction was diluted with ethyl 
acetate, washed successively with saturated aqueous sodium bicarbonate, saturated aqueous 
sodium chloride solution, and thereafter, was dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and the title compound was obtained as 
white individual(sic). 

1H-NMR (CDC13) 5 : 1.98-2.15 (3H, m), 2.34-2.42 (1H, m), 3.68-3.78 (1H, m), 3.90-4.07 (1H, 
m), 5.63 (1H, d, J = 8.0 Hz), 6.43 (1H, brs), 6.87-7.55 (7H, m), 7.79-7.84 (1H, m), 8.15-8.34 (3H, 
m), 8.55-8.58 (1H, m). 
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ESI-MS (m/e): 453 (M+H). 
Example 180 

2-(2-(6-(4-fluoro-phenoxvV2-pyridine-2-vl-3H-benzim^ 

To acetonitrile 1 ml solution of 20 mg of 

5-(4-fluoro-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-ben2imidazole obtained in Example 
168 were added successively potassium carbonate 11.4 mg and iodoacetamide 11.1 mg, and the 
reaction liquor was stirred at room temperature overnight. The reaction liquor was concentrated, 
thereafter the obtained residue was purified by reverse phase medium pressure liquid 
chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid) and the obtained fraction was diluted with ethyl acetate, washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure, and the title compound was obtained as white individual(sic). 
1H-NMR (CDC13) 5 : 1.60-2.04 (3H, m), 2.20-2.13 (1H, m), 2.80-2.85 (1H, m), 3.37-3.44 (2H, 
m), 3.96-4.03 (1H, m), 5.41-5.52 (1H, m), 6.90-7.34 (5H, m), 7.36-7.39 (1H, m), 7.65 and 8.00 
(total 1H, each s), 7.83-7.87 (1H, m), 8.36-8.39 (1H, m), 8.59-8.64 (1H, m). 
ESI-MS (m/e): 432 (M+H). 

Example 181 

2-(6-(4-fluoro-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidine-l-carboxvlic acid 
ethyl ester 

To benzene 1 ml solution of 20 mg of 5-(4-fluoro-phenoxy)-2-pyridine 
-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained in Example 168 were added successively 
zinc powder 5.2 mg and ethyl chloroformate 0.006 ml, and the reaction liquor was stirred at room 
temperature overnight. The reaction solvent was eliminated by distillation under reduced pressure, 
and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol - 10/1), and obtained the title 
compound as a white solid. 

1H-NMR (CDC13) 5 : 1.23-1.31 (3H, m), 1.80-2.00 (3H, m), 2.20-2.39 (1H, m), 3.50-3.79 (2H, 
m), 3.91-4.17 (2H, m), 5.17-5.38 (1H, m), 6.81-7.63 (7H, m), 7.77-7.85 (1H, m), 8.28-8.39 (1H, 
m), 8.55-8.63 (1H, m). 
ESI-MS (m/e): 447 (M+H). 

Example 182 

2-(6-f4-mefoanesulphonvl-phenoxvV2-pvridm^ 
xamide 

To methylene chloride 1 ml solution of 17.1 mg of 
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5-(4-methanesulphonyl-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained 
in Example 162 (Step 7) were added successively dimethylamino pyridine 5 mg and isocyanic 
acid trimethylsilyl ester 0.029 ml, and the reaction liquor was stirred at room temperature 
overnight. Water was added to the reaction liquid and the liquid was extracted with ethyl acetate 
and thereafter, was washed with saturated aqueous sodium chloride solution. After drying and 
concentration, the obtained residue was purified by reverse phase medium pressure liquid 
chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid) and the obtained fraction was diluted with ethyl acetate, washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure, and the title compound was obtained as a white solid. 
1H-NMR (CDC13) 6 : 1.83-2.09 (3H, m), 2.22-2.40 (1H, m), 3.07 (3H, s), 3.56-3.82 (2H, m), 
4.35 and 4.62 (total 2H, .eachbrs), 5.01-5.20 (1H, m), 7.08-7.95 (8H, m), 8.34-8.40 (1H, m), 
8.62-8.64 (1H, m). 
ESI-MS (m/e): 478 (M+H). 

Examples 183-1, 183-2 

2-(6-(4-methanesulphonvl-phenoxvV2-pv^^ 
xamide enantiomer A and enantiomer B 

The racemic body 2-(6-(4-methanesulphonyl-phenoxy)-2-pyridine-2-yl 

-3H-benzimida2ol-5-yl)-pyrrolidine-l-carboxamide 10 mg obtained in Example 182 was 
optically-resolved using a column for optical resolution (CHIRALPAK AD 2 cm<|> x 25 cmL 
(made by Daicel Chemicals Co.), mobile phase: hexane/ ethanol 20/80, flow rate: 10 mi/min), 
and enantiomer A (retention time: 17.9 min), enantiomer B (retention time: 27.6 min) were 
respectively obtained as white solid. 

Enantiomer A. 

ESI-MS (m/e): 478 (M+H). 

Specific rotation: [tx] 24 D (c = 0.100, ethanol) -27.4°C. 

Enantiomer B. 

ESI-MS (m/e): 478 (M+H). 

Specific rotation: [ct] 24 D (c = 0.100, ethanol) +28.4°C. 
Example 184 

2-(6-r4-fluoro-phenoxvV2-pvridine-2-vl-3H-benzimidazoI-5-vlVpvrrolidine-l-carboxamide 

To methylene chloride 1 ml solution of 31.2 mg of 

5-(4-fluoro-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yI-lH-benzimidazole obtained in Example 
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1 68 were added successively dimethylaminopyridine 2 mg and isocyanic acid trimethylsilyl ester 
0.059 ml, and the reaction liquor was stirred at room temperature overnight. Water was added to 
die reaction liquid and the liquid was extracted with ethyl acetate and thereafter the extract 
washed with saturated aqueous sodium chloride solution. After drying and concentration, the 
obtained residue was refined by reverse phase medium pressure liquid chromatography 
(ODS-AS-360-CC (made by YMC Co) mobile phase: water-acetonitrile-0.1% trifluoroacetic 
acid), and obtained the title compound as a white solid. 

1H-NMR (CDC13) 5 : 1.88-2.08 (3H, m), 2.32-2.48 (1H, m), 3.62-3.87 (2H, m), 4.34 and 4.71 
(total 2H, each brs), 5.15-5.30 (1H, m), 6.91-7.73 (7H, m), 7.81-7.87 (1H, m), 8.31-8.37 (1H, m), 
8.59-8.61 (lH,m). 
ESI-MS (rn/e): 418 (M+H). 

Examples 185-1, 185-2 

2-(6-(4-fluoro-phenoxv)-2-p\Tidine-2-vl-3H-benzimida2ol-5-vlVpvrrolidine-l-carboxamide 
enantiomer A and enantiomer B 

The racemic body 2-(6-(4-£luoro-phenoxy)-2-pyridine-2-yl-3H 

-benzimidazol-5-yl)-pyrrolidine-l-carboxamide 9.0 mg obtained in Example 184 was 
optically-resolved by a column for optical resolution (CHIRALPAK AD 2 cm<j> x 25 cmL (made 
by Daicel Chemicals Co.), mobile phase: hexane / 2-propanol 50/50, flow rate: 10 ml/min), and 
enantiomer A (retention time: 12.1 min), enantiomer B (retention time: 26.9 min) were 
respectively obtained as white solid. 

Enantiomer A. 

ESI-MS (m/e):418(M+H). 

Enantiomer _B. 
ESl-MS(m/e):418(M+H). 

Example 186 

2-(6-(4-dimethvlcarbamovl-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vn-pvrrolidine-l-carbo 
xamide) 

Using 4-hydroxy-N,N-dimethyl-benzamide, the title compound was obtained as a white solid by 
the same process as in Example 162 (Step 2)-(Step 7) and Example 182, a process based on these 
or a combination of these with a normal procedure.. 

1H-NMR (CDC13) 6 : 1.85-2.07 (3H, m), 2.28-2.43 (1H, m), 3.00-3.18 (6H, m), 3.60-3.80 (2H, 
m), 5.10-5.23 (1H, m), 7.01-7.76 (7H, m), 7-83-7.88 (1H, m), 8.33-8.39 (1H, m), 8.63-8.64 (1H, 
m). 

ESI-MS (m/e): 471 (M+H). 
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Examples 187-1, 187-2 

2-(6-(4-dimethvlcarbamovl-phen^ 

xamide enantiomer A and enantiomer B 

2-(6-(4-dimethylcarbamoyl-phenoxy)-2-pyridine-2-yl-3H-benzimidazol-5-yl)-pyrroli 
xamide 72.2 mg of racemic body obtained in Example 186 was optically-resolved by a column 
for optical resolution (CHIRALPAK AD 2 cmty x 25 cmL (made by Daicel Chemicals Co.), 
mobile phase: hexane / ethanol 40/60, flow rate: 10 ml/min), and enantiomer A (retention time: 
18.1 min), enantiomer B (retention time: 23.9 min) were respectively obtained as white solid. 

Enantiomer A. 
ESI-MS(m/e):471 (M+H). 

Enantiomer B. 

ESI-MS (m/e): 471 (M+H). 

Example 188 

2-f6-(4-fluoro-phenoxvV2-pvridme-2-vl-3H-benzimidazol-5-vD-pvrrolidine-l-carboxvlic acid 
ethyl estef amide 

Using isocyanic acid ethyl ester, the title compound was obtained as a white solid by the same 
process as in Example 184, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 0.94-1.07 (3H, m), 1.80-2.03 (3H, m), 2.25-2.41 (1H, m), 3.10-3.26 (2H, 
m), 3.57-3.74 (2H, m), 4.02-4.14 (1H, m), 5.07-5.23 (1H, m), 6.85-7.66 (7H, m), 7.78-7.85 (1H, 
m), 8.30-8.38 (1H, m), 8.54-8.63 (1H, m). 
ESI-MS (m/e): 446 (M+H). 

Example 189 

l-(2-(6-(4-fluoro-phenoxvy2-p\Tazm^^ 

Using pyrazine-2-carboxaldehyde, the title compound was obtained as a white solid by the same 
process as in Example 162 (Step 6)-(Step 8), a process based on these or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.86-2.08 (7H, m), 3.37-3.90 (2H, m), 5.27-5.55 (1H, m), 6.76-7.64 (6H, 
m), 8.32-8.62 (2H, m), 9.53-9.56 (1H, m). 
ESI-MS (m/e): 418 (M+H). 

Example 190 

l-f2-(6-(4-fluoro-phenoxvV2-thiazol-2-vl-3H-benzimidazol-5-vn-pvrrolidin-l-vlVethanone 
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Using thiazole-2-carboxaldehyde, it was obtained as a white solid by the same process as in 
Example 162 (Step 6)-(Step 8), a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) & : 1.60-2.23 (6H, m), 2.24-2.43 (1H, m), 3.50-3.88 (2H, m), 5.28-5.57 (1H, 
m), 6.64-7.62 (7H, m), 7.89-7.94 (1H, m). 
ESI-MS (m/e): 423 (M+H). 

Example 191 

n~(6-f4-methanesulphoDvl-phenoxv 
thanol 

Using D,L-prolinol, it was obtained as a white solid by the same process as in Example 15, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR(CDC13) 6 : 1.64-1.92 (3H, m), 1.97-2.06 (1H, m), 3.00-3.12 (1H, m), 3.04 (3H, s), 
3.38-3.46 (1H, m), 3.53-3.64 (2H, m), 3.84 (1H, brs), 6.98 (2H, d, J = 8.6 Hz), 7.10 and 7.22 
(total 1H, each s), 7.33-7.40 (1H, m), 7.50-7.57 (1H, m), 7.80-7.90 (3H, m), 8.34-8.41 (1H, m), 
8.62-8.63 (1H, m) 
ESI-MS (m/e): 465 (M+H). 

Example 192 

l-(6-f4-methanesuIphonvl-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidine-2-carbo 
xvlic acid methyl ester 

Using D,L-proline methyl ester hydrochloride, it was obtained as a white solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.83-2.03 (3H, m), 2.20-2.28 (1H, m), 3.05 (3H, s), 3.20-3.86 (2H, m), 
3.54 (3H, s) 9 4.28-4.53 (1H, m), 6.91-7.37 (3H, m), 7.32-7.38 (2H, m), 7.81-7.87 (3H, m), 
8.30-8.39 (1H, m), 8.61-8.62 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 193 

l-f6-(4-methanesulphonvl-phenoxv)-2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidine-2-carbo 
xvlic acid methyl ester amide 

Using DL-proline methyl amide hydrochloride, it was obtained as a white solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : L80-2.03 (3H, m), 2.25-2.40 (1H, m), 2.46-2.53 (3H, m), 3.06 (3H, s), 
3.20-3.26 (1H, m), 3.60-3.78 (1H, m), 4.18-4.24 (1H, m), 7.02-7.60 (3H, m), 7.03 (2H, d, J = 9.0 
Hz), 7.82-7.92 (1H, m), 7.89 (2H, d, J = 9.0 Hz), 8.35 (1H, d, J = 7.4 Hz), 8.63 (1H, d, J = 4.7 

©Rising Sun Communications Ltd. http://www.risingsun.co. uk 



WOOS-063738 



166 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Hz). 

ESI-MS (m/e): 492 (M+H). 
Example 194 

l-(6-(4-methanesulphonvl-phenoxvV 
xamide 

Using DL-prolin amide hydrochloride, it was obtained as a white solid by the same process as in 
Example 15, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.91-2.03 (3H, m), 2.26-2.50 (1H, m), 3.02 and 3.06 (total 3H, each s), 
3.18-3.28 (1H, m), 3.63-3.91 (1H, m), 4.13-4.29 (1H, m), 6.04-6.33 (1H, m), 6.86-7.28 (4H, m), 
7.37-7.41 (1H, m), 7.48-7.54 (1H, m), 7.80-7.92 (3H, m), 8.34-8.38 (1H, .m), 8.48-8.63 (1H, m) 
ESI-MS (m/e): 478 (M+H). 

Example 195 

1- (2-(6-f4-fluoro-phenoxvV2-pvridine-2-vl-3H-benzimida2ol-5-vlVpiperidine-l-vlVethanone 
Stepl 

Synthesis of 2-(2-fluoro-5-nitro-phenvlVpvridine 

Tetrakis triphenylphosphine palladium 0.55 g was added to 1,4-dioxane 20 ml solution of 

2- trimethyl tin-pyridine 2.3 g and 3-bromo-4-fluoro-nitrobenzene 2.1 g and the reaction liquor 
was heated under reflux overnight. Saturated aqueous sodium bicarbonate was added to the 
reaction liquid and the liquid extracted with ethyl acetate, and the organic layer was washed with 
water and saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using silica gel column chromatography (eluent: hexane / ethyl acetate = 
7/1), and the title compound was obtained as yellow solid. 

Step 2 

Synthesis of 2-( 2-(4-fluoro-phenoxvV5-nitTO-phenvlVpvridine 

To dimethylformamide 10 ml solution of 4-fluoro-phenol 347 mg and 4-fluoro-3-pyridyl 
nitrobenzene 600 mg was added potassium carbonate 713 mg, and the reaction liquor was stirred 
at 100°C for one hour. After cooling, water was added to the reaction liquid and the liquid 
extracted with ethyl acetate, and the organic layer was washed successively with water and 
saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: hexane / ethyl acetate ■ 5/1), and the 
title compound was obtained as a straw-coloured solid. 

Step 3 
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Synthesis of (4-(4-fluoro-phenoxv-3imidine-2-vl-phenvlVcarbamic acid t-butyl ester 
10 % palladium-carbon catalyst 100 mg was added to ethyl acetate 10 ml solution of 
2-(2-(4-fluoro-phenoxy)-5-nitro-phenyl)-pyridine 840 mg, and the reaction liquor was stirred 
under a hydrogen atmosphere overnight. The catalyst was eliminated by filtration with celite, and 
the solvent was eliminated by distillation under reduced pressure, and the crude product was 
obtained. To tetrahydrofuran 10 ml solution of the obtained crude product, di-t-butyl dicarbonate 
1.5 g was added, and the reaction liquor was stirred at 60°C overnight. The reaction liquor was 
cooled, and thereafter the solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel column chromatography (eluent: hexane / ethyl 
acetate = 10/1), and the title compound was obtained as a white solid. 

Step 4 

Synthesis of 1 -(2-( 5-amino-2-(4-fluoro-phenoxvVphenvn-piperidine- 1 -vlVethanone 
To ethanol 20 ml solution of (4-(4-fluoro-phenoxy-3-pyridine-2-yl-phenyl)-carbamic acid t-butyl 
ester 300 mg were added acetic anhydride 0.3 ml and 10 % palladium-carbon catalyst 100 mg, 
and the reaction liquor was stirred under a hydrogen atmosphere overnight. The catalyst was 
eliminated by filtration with celite, and the filtrate was eliminated by distillation under reduced 
pressure, and the crude product was obtained. The obtained crude product was dissolved in 4 N 
hydrochloric acid- 1 ,4-dioxane 5 ml, and the reaction liquor was stirred at room temperature for 
one hour. Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction 
with ethyl acetate was carried out, and the organic layer was washed with saturated aqueous 
sodium chloride solution, and was dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1 -ethyl acetate), and the title 
compound was obtained as a straw-coloured solid. 

StepS 

Synthesis of 1 -(2-(5-amino-2-(4-fluoro-phenoxv)-4-nitro-phenyl)-piperidine-l -vP-ethanone 
To trifluoroacetic acid 1 ml solution of 190 mg of 
1 -(2-(5-amino-2-(4-fluoro-phenoxy)-phenyl)-piperidine- 1 -yl)-ethanone was added potassium 
nitrate 64 mg, and the reaction liquor was stirred at room temperature overnight. Saturated 
aqueous sodium bicarbonate was added to the reaction liquor and neutralization caused, and 
thereafter, it was extracted with ethyl acetate, and the organic layer was washed with saturated 
aqueous sodium chloride solution, and was dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and thereafter, the obtained residue was 
purified using silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1), and the 
title compound was obtained as yellow solid. 
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Step 6 

Production of l>f2-f6-(4-fluoro-pheDOxvV2"pvridine-2-vl-3H-benzimidazol-5-vlV 

piperidine-l-vlVethanone 

To etbanol 10 ml solution of 180 mg of 

l-(2-(5-amino-2-(4-fluoro-phenoxy)-4-nitro-phenyl)-piperidine-l-yl)--ethanone was added 
expanded Raney nickel catalyst 50 mg, and the reaction liquor was stirred under a hydrogen 
atmosphere overnight The catalyst was eliminated by filtration with celite, and the filtrate was 
eliminated by distillation under reduced pressure, and crude product 171 mg was obtained. The 
obtained crude product 50 mg was dissolved in N-methylpyrrolidone 1 ml, and 
pyridine-2-carboxaldehyde 16 mg was added, and the reaction liquor was stirred at room 
temperature for three days. Water was added to the reaction liquid and the liquid extracted with 
ethyl acetate, and the organic layer was washed with water and saturated aqueous sodium 
chloride solution, and was dried with anhydrous sodium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the reaction mixture was purified using reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the title compound was obtained as a 
straw-coloured solid. 

1H-NMR (CDC13) 6 : 1.60-1.85 (3H, m), 1.92-2.09 (5H, m), 2.22-2.30 (1H, m), 3.50-3.78 (2H, 
m), 5-35-5.38 (1H, m), 6.94-7.08 (5H, m), 7.32-7.38 (2H, m), 7.84-7.89 (1H, m), 8.35-8.38 (1H, 
m), 8.62-8.67 (1H, m). 
ESI-MS(m/e): 431 (M+H). 

Example 196 

5-(2-cvano-phenoxvV2-pvridine-2-vl-6-( f 6-memanesulphonvl-pvridine-3-vloxyVlH- 

benzimidazole 

Step 1 

Synthesis of (3-fiuoro-4-hvdroxv-phe nvlVcarbamic acid tert-butvl ester 

To 3-fluoro-4-hydroxy nitrobenzene 6.15 g and methanol 100 ml solution of di-tert-butyl 
carbonate 930 mg, 10 % palladium-carbon catalyst 600 mg was added, and the reaction liquor 
was stirred under a hydrogen atmosphere overnight. The catalyst was eliminated by filtration, and 
the solvent was eliminated by distillation under reduced pressure, and, by the residue obtained by 
recovering by filtration with ethyl acetate-hexane mixed solvent, the title compound was 
obtained. 

Step 2 

Synthesis of f3-fluoro-4-f6-methanesulphonvl-pvridine-3-vloxvVphenvlVcarbamic acid tert-butvl 
ester 

To N-methylpyrrolidinone 50 ml solution of (3-fluoro-4-hydroxy-phenyl)-carbamic acid 
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tert-butyl ester 4.74 g obtained in (Step 1) were added 5-chloro-2-memanesulphonyl-pyridine 
4.00 g and cesium carbonate 8.80 g, and the reaction liquor was stirred at 100°C for two hours. 
The reaction liquor was diluted with ethyl acetate, washed successively with water and saturated 
aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1), and the title 
compound was obtained. 

Step 3 

Synthesis of 5-fluoro^-f6-memanesulphonvl>pvridine-3>vloxvV2-nin-o-phenvlamine 
To trifluoroacetic acid 35 ml solution of (3-fluoro-4-(6-methanesulphonyl- 
pyridine-3-yloxy)-phenyl)-carbamic acid tert-butyl ester 3.38 g obtained in (Step 2) was added 
potassium nitrate 0.98 g, and the reaction liquor was stirred at room temperature for one hour, 
and thereafter the solvent was eliminated by distillation under reduced pressure. The residue was 
diluted with ethyl acetate, washed successively with saturated aqueous sodium bicarbonate and 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/2), 
and the title compound was obtained. 

Step 4 

Synthesis of 5-(2-cvano-phenoxvV4-(6-methanesulphonvl- pyridine-3-vloxvV2- 

nitro-phenvlamine 

To N-methylpyrrolidinone 2 ml solution of 5-fluoro-4-(6-methanesulphonyl- 
pyridme-3-yloxy)-2-nitro-phenylamine 150 mg obtained in (Step 3) were added potassium 
carbonate 70 mg and 2-hydroxy-benzonitrile 60 mg, and the reaction liquor was stirred at 90°C 
for five hours. Water was added to the reaction liquor, and thereafter the title compound was 
obtained by recovering the precipitate by filtration. 

Step 5 

Synthesis of 4-(2-cvano-phenoxvV5-( 6-methanesulphonvl-pyridine-3 - vlox vVbenzene 
-1,2 -diamine 

To methanol 5 ml solution of 5-(2-cyano-phenoxy)-4-(6-methanesulphonyl 
-pyridine-3-yloxy)-2-nitro-phenylamine 161 mg obtained in (Step 4) was added expanded Raney 
nickel catalyst 20 mg, and the reaction liquor was stirred under a hydrogen atmosphere overnight. 
The catalyst was eliminated by filtration and thereafter the solvent was eliminated by distillation 
under reduced pressure, and the title compound was thereby obtained. 
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Step 6 

Production of 5-(2-cvano-phenoxvV2-pvridine-2-vl-6-f6 -methanesulphonvl- 

pyridine-3-vloxvVlH-benzimidazole 

To methanol 1 ml solution of 4-(2-cyano-phenoxy)-5-(6-methanesulphonyl 
-pyridme-3-yloxy)-benzene-l,2-diamine 37 mg obtained in (Step 5) were added 
pyridine-2-carboxaldehyde 0.007 ml and nitrobenzene 0.5 ml, and the reaction liquor was stirred 
at 120°C overnight. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by silica gel column chromatography (eiuent: chloroform / methanol 
= 20/1) and by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 15/1), and obtained the title compound as a brown solid. 
1H-NMR(CD30D) 6 : 3.20 (3H, s), 6.94 (1H, d, J = 7.8 Hz), 7.22 (1H, t, J = 7.8 Hz), 7.41-7.47 
(1H, m), 7.47 (1H, t, J - 7.8 Hz), 7.53 (1H, dd, J = 7.8, 2.3 Hz), 7.56-7.61 (1H, m), 7.66 (1H, d, J 
= 7.8 Hz), 7.72 (1H, s), 7.78 (1H, s), 8.04 (1H, d, J = 7.8 Hz), 8.26 (1H, d, J - 2.3 Hz), 8.35 (1H, 
d, J = 7.8 Hz), 8.80 (1H, d, J = 4.7 Hz). 
ES1-MS (m/e): 484 (M+H). 

Example 197 

5-(2-cvano-phenoxvV2-pyrazine-2-vl-6-(6-methanesulphonvl-pvridine-3 -vloxvV 1 H-benzimidazo 
le 

To dimethylformamide 2 ml solution of 4-(2-cyano-phenoxy)-5-(6- 
methanesulphonyl-pyridine-3-yloxy)-benzene-l, 2 -diamine 72 mg obtained in Example 196 (Step 
5) were added pyrazine-2-carboxylic acid 21 mg, hydroxybenzotriazole 52 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 52 mg, and the reaction 
liquor was stirred at room temperature for one hour. The reaction liquor was diluted with ethyl 
acetate, washed successively with saturated aqueous sodium bicarbonate, water and saturated 
aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
dissolved in N-methylpyrrolidinone 1 ml, and ytterbium tri (trifluoromethane sulfonate) 20 mg 
was added, and the reaction liquor was stirred at 160°C for two hours. The reaction liquor was 
diluted with ethyl acetate, washed successively with saturated aqueous sodium bicarbonate and 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was refined by silica gel column chromatography (eiuent: chloroform / methanol = 30/1) 
and by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound as a brown solid. 
1H-NMR(CD30D) 6 : 3.20 (3H, s), 6.93 (1H, d, J = 7.6 Hz), 7.21 (1H, t, J = 7.6 Hz), 7.43 (1H, 
dd, J = 8.6, 2.3 Hz), 7.58 (1H, t, J - 7.6 Hz), 7.66 (1H, d, J - 7-6 Hz), 7.67-7.90 (2H, m), 8.03 
(1H, d, J = 8.6 Hz), 8.25 (1H, d, J = 2.3 Hz), 8.74 (1H, d, J = 2.3 Hz), 8.81 (1H, d, J - 2.3 Hz), 
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9.53 (1H, s). 

ESI-MS (m/e): 485 (M+H). 
Example 198 

5-(2-carbamovl-phenoxvV2-pvridine-2-vl-6-(6-meth^ 
dazole 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(6-methanesulphonyl -pyridine-3-yloxy) 
-lH-benzimidazole obtained in Example 196, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.23 (3H, s), 6.85-6.91 (1H, m), 7.17 (1H, t, J = 7.8 Hz), 7.40-7.45 (2H, 
m), 7.53 (1H, dd, J = 7.8, 4.3 Hz), 7.55-7.78 (1H, m), 7.88 (1H, dd, J = 7.8, 2.3 Hz), 7.99 (1H, d, 
J = 8.6 Hz), 8.02 (1H, td, J = 7.8, 2.3 Hz), 8.27 (1H, d, J = 2.3 Hz), 8.34 (1H, d, J = 7.8 Hz), 8.78 
(1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 502 (M+H). 

Example 199 

5-f2-carbamovl-phenoxvV2-pvrazine-2-vl-6-(6-methanesulphonvl-pvridine-3-vloxvVlH-benzimi 
dazole 

Using 5-(2-cyano-phenoxy)-2-pyrazine-2-yl-6-(6-methanesulphonyl -pyridine-3-yloxy) 
-IH-benzimidazole obtained in Example 197, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

"1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.87-6.91 (1H, m), 7.15-7.22 (1H, m), 7.41-7.46 (2H, m), 
7.51-7.85 (2H, m), 7.87 (1H, dd, J - 7.8, 2.3 Hz), 7.99 (1H, d, J - 7.8 Hz), 8.25-8.28 (1H, m), 
8.73-8.75 (1H, m), 8.80-8.82 (1H, m), 9.51-9.54 (1H, m). 
ESI-MS (m/e): 503 (M+H). 

Example 200 

5-( , 2-fluoro-phenoxvV2-pvridine-2-vl-6-(6-methanesulphonvl-pvridine-3-vloxvVlH-benzimidazo 
le 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-fluorophenol, the title compound was obtained as a colourless solid 
by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 3.20 (3H, s), 6.97-7.04 (1H, m), 7.05-7.15 (3H, m), 7.33 (1/2H, dd, J - 8.8, 
2.8 Hz), 7.34 (1/2H, dd, J = 8.8, 2.8 Hz), 7.36-7.42 (1H, m), 7.42 (1/2H, s), 7.70 (1/2H, s), 
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7.86-7.91 (1H, m), 7.99 (1/2H, d, J = 8.8 Hz), 8.00 (1/2H, d, J = 8.8 Hz), 8.34-8.40 (1H, m), 8.44 
(1H, d, J= 2.8 Hz), 8.61-8.65 (1H, m), 10.85 (1/2H, brs), 10.96 (1/2H, brs) 
ESI-MS (m/e): 477 (M+H). 

Example 201 

5-(2-fluoro-phenoxvV2-pvra^^ 
le 

Using pyrazine-2-carboxylic acid and 4-(2-fluoro-phenoxy)-5-(6-methanesulphonyl 
-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 200, the title compound was 
obtained as a colourless solid by the same process as in Example 197, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.21 (3H, s), 7.02-7.08 (1H, m), 7.09-7.17 (3H, m), 7.11 (1/2H, s), 7.34 
(1/2H, dd, J = 8.6, 2.7 Hz), 7.36 (1/2H, dd, J = 8.6, 2.7 Hz), 7.42 (1/2H, s), 7.43 (1/2H, s), 7.74 
(1/2H, s), 8.01 (1/2H, d, J = 8.6 Hz), 8.02 (1/2H, d, J = 8.6 Hz), 8.46 (1H, d, J = 2.7 Hz), 8.58 
(1/2H, dd, J = 2.7, 1.6 Hz), 8.60 (1/2H, dd, J = 2.7, 1.6 Hz), 8.67 (1/2H, d, J = 2.7 Hz), 8.68 (1/2H, 
d, J = 2.7 Hz), 9.59 (1/2H, d, J - 1.6 Hz), 9.62 (1/2H, d, J = 1.6 Hz), 10.47 (1/2H, brs), 10.61 
(l/2H,brs) 

ESI-MS (m/e): 478 (M+H). 
Example 202 

5-(2-fluoro-phenoxvV2-aH-pvrazol-3-vl^ 
dazole 

To dimethylformamide 0.5 ml solution of 4-(2-fluoro-phenoxy)-5-(6-methanesulphonyl- 
pyridine-3-yloxy)-benzene- 1,2 -diamine 15 mg obtained in Example 200 was added 
lH-pyrazole-3-carboxaldehyde 3.9 mg, and the reaction liquor was stirred at 90°C for 30 minutes. 
The solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
refined by preparative thin layer chromatography (Kieselgei™60F 25 4, Art5744 (Merck Co.), 
chloroform/methanol = 9/1), and obtained the title compound as a white solid. 
1H-NMR (CDC13) 6 : 3.20 (3H, s), 6.94-6.99 (1H, m), 7.01-7.15 (4H, m), 7.25-7.65 (2H, m), 
7.31 (1H, dd, J = 8.9, 2.7 Hz), 7.66 (1H, d, J = 2.3 Hz), 7.98 (1H, d, J = 8.9 Hz), 8.40 (1H, d, J = 
2.7 Hz). 

ESI-MS (m/e): 466 (M+H). 
Example 203 

5-(2-fluoro-phenoxvV2-n -methvl- 1H^^ 
H-benzimidazole 

To dimethylformamide 0.5 ml solution of 4-(2-fluoro-phenoxy)-5 
-(6-methanesulphonyl-pyridine-3-yloxy)-benzene- 1,2 -diamine 15 mg obtained in Example 200 
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were added 1 -methyl- lH-pyrazole-3-carboxylic acid 4.3 mg, hydroxybenzotriazole 6.0 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 8.5 mg, and the reaction 
liquor was stirred at room temperature overnight. The reaction liquor was diluted with chloroform 
and was washed using water, and thereafter was dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and p-toluenesulfonic acid 3 mg 
was added to the obtained residue, and the reaction liquor was stirred at 120°C for two hours. The 
reaction liquor was diluted with ethyl acetate, and after washing with water, it was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 
Art5744 (Merck Co.), chloroform/methanol = 15/1), and obtained the title compound as a white 
solid. 

1H-NMR (CDC13) 6 : 3.19 (3H, s), 3.97 (3H, s), 6.94-7.00 (1H, m), 6.99 (1/2H, brs), 7.00-7.14 
(4H, m), 7.27-7.33 (1H, m), 7.30 (1/2H, brs), 7.40 (1/2H, brs), 7.46 (1H, d, J = 2.4 Hz), 7.65 
(1/2H, brs), 7.98 (1H, d, J « 8.8 Hz), 8.42 (1H, d, J = 2.7 Hz). 
ESI-MS (m/e): 480 (M+H). 

Example 204 

5-(2-chloro-phenoxv)-2-pvridine-2-vl-6-f6-methanesulphonvl-pvridine-3-vloxv)-lH-benzimidazo 
ie 

Stepl 

Synthesis of 4-(2-chlorophenoxvV5-f6-methanesulphonvl-pyridine-3- vloxvVbenzene 
-1.2-diamine 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3 -yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-chlorophenol, the title compound was obtained by the same process 
as in Example 196 (Step 4)-(Step 5), a process based on these or a combination of these with a 
normal procedure. 

Step 2 

Production of 5-(2-chloro-phenoxv)-2-pvridine-2-vl-6-(6- methanesulphonvl-pvridine-3 
-yloxy)- 1 H-benzimidazole 

To methanol 1 ml solution of 4-(2-chlorophenoxy)-5-(6-methanesulphonyl 
-pyridine-3-yloxy)-benzene-l,2-diamine 35 mg obtained in (Step 1) were added aniline and 1 M 
methanol solution 0.26 ml of pyridine-2-carboxaldehyde (1 : 1), and the reaction liquor was 
stirred at 60°C overnight. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by reverse medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous sodium sulphate. 
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The solvent was eliminated by distillation under reduced pressure, and the title compound was 
obtained as a straw-coloured solid. 

1H-NMR(CD30D) 6 : 3.17 (3H, s), 6.92 (1H, d, J = 8.0 Hz), 7.07 (1H, t, J = 8.0 Hz), 7.22 (1H, t, 
J = 8.0 Hz), 7.26-7.66 (4H, m), 7.66-7.80 (1H, brs), 7.90-8.08 (2H, m), 8.29 (1H, d, J = 8.0 Hz), 
8.31 (1H, d, J = 2.4 Hz), 8.72 (1H, s). 
ESI-MS (m/e): 493 (M+H). 

Example 205 

5-f2-chloro-phenoxvV2-pvrazine-2-vl-6-(6-memanesulphonvl-pvridine-3-vloxvVlH-benzimidaz 
ole 

To N-methylpyrrolidinone 0.5 ml solution of 4-(2-chloro-phenoxy)-5- 
(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine 38 mg obtained in Example 204 
(Step 1) were added methylpyrazine-2-imidate (Pyrazine-2-carboximidic acid methyl ester) 15 
mg and methanesulfonic acid 0.0065 ml, and the reaction liquor was stirred at 120°C for 20 
minutes. The reaction liquor was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid]. The solvent (sic) of the obtained fraction was diluted with ethyl acetate and 
was washed using saturated aqueous sodium bicarbonate, and thereafter was dried with 
anhydrous sodium sulphate. By eliminating the solvent under reduced pressure, the title 
compound was obtained as yellow colored solid. 

1H-NMR(CD30D) 5 : 3.20 (3H, s), 6.97 (1H, d, J - 7.8 Hz), 7.1 1 (1H, t, J = 7.8 Hz), 7.26 (1H, t, 
J = 7.8 Hz), 7.42 (1H, d, J = 7.8 Hz), 7.48 (1H, dd, J = 8.6, 2.3 Hz), 7.60-7.82 (2H, m), 8.02 (1H, 
d, J = 8.6 Hz), 8.35 (1H, d, J = 2.3 Hz), 8.71 (1H, s), 8.77 (1H, s), 9.48 (1H, s). 
ESI-MS (m/e): 494 (M+H). 

Example 206 

5-(2-trifluoromemvl-phenoxvV2-pvri 
zimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-trifluorom ethyl phenol, the title compound was obtained as a 
colourless solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on 
these or a combination of these with a normal procedure. 

1H-NMR(CD30D) b : 3.17 (3H, s), 6.93-6.98 (1H, m), 7.21 (1H, t, J = 7.4 Hz), 7.40-7.81 (6H, 
m), 7.97-8.05 (2H, m), 8.24-8.39 (2H, m), 8.73-8.87 (1H, m). 
ESI-MS (m/e): 527 (M+H). 

Example 207 

5-(2-trifluoromemvl-phenoxv)-2-pvrazine-2-vl-6-(6-memapesulphonvl-pvridine-3-vloxvVlH-ben 
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zimidazole 
Using 

4- (2-trifluoromethyl-phenoxy)-5-(6-methan^ 

obtained in Example 206 and methylpyrazine-2-imidate, the title compound was obtained as 
yellow solid by the same process as in Example 205, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 3.17 (3H, s), 6.97 (1H, d, J = 7.8 Hz), 7.22 (1H, t, J = 7.8 Hz), 7.46 (1H, 
dd, J = 8.6, 2.3 Hz), 7.54 (1H, t, J = 7.8 Hz), 7.44-7.60 (1H, m), 7.65 (1H, d, J = 7.8 Hz), 
7.84-7.86 (1H, m), 8.01 (1H, d, J = 8.6 Hz), 8.31 (1H, d, J = 2.3 Hz), 8.73 (1H, d, J = 2.3 Hz), 
8.80 (1H, d, J = 2.3 Hz), 9.50 (1H, s) 
ESI-MS (m/e): 528 (M+H). 

Example 208 

5- G-trifluoromethvl-phenoxvV2-pvridine-2-vl-6-(6-methanesulphonvl-pvridine"3"VloxvVlH-ben 
zimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3 -yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 3-trifluoromethyl phenol, the title compound was obtained as a white 
solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 3.20 (3H, s), 7.00-7.15 (2H, m), 7.37 (1H, d, J - 7.8 Hz), 7.45-7.55 (3H, 
m), 7.66 (1H, d, J = 10.0 Hz), 7.76 (1H, brs), 7.99-8.04 (2H, m), 8.30-8.35 (2H, m), 8.77 (1H, d, J 
= 2.7 Hz) 

ESI-MS (m/e): 527 (M+H). 
Example 209 

5-(4-trifluoromemvl-phenoxvV2-pvridine-2-vl-6-f6-methanesulphonvl-pvridine-3-vloxvVlH-ben 
zimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 4-trifluoromethyl phenol, the title compound was obtained as a white 
solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 3.20 (3H, s), 6.98 (2H, d, J - 8.6 Hz), 7.46-7.77 (4H, m), 7.60 (2H, d, J = 
8.6 Hz), 8.00-8.04 (2H, m), 8.31 (1H, d, J - 3.1 Hz), 8.34 (1H, d, J = 8.2 Hz), 8.78 (1H, d, J - 4.7 
Hz). 

ESI-MS (m/e): 527 (M+H). 
Example 210 

5-f2-difluoromethvl-phenoxv)-2-pvridine-2-vl-6-f6-methanesulphonvl-pyridine-3-vloxv)-lH-ben 
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zimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3 -yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-difluoromethyl phenol, the title compound was obtained as a brown 
solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 3.17 (3H, s), 6.70 (1H, t, J = 55.2 Hz), 6.87 (1H, d, J = 7.4 Hz), 7.18 (1H, 
t, J = 7.4 Hz), 7.40-7.46 (2H, m), 7.50-7.59 (3H, m), 7.59-7.82 (1H, m), 7.98-8.04 (2 H, m), 
8.27-8.35 (2H, m), 8.76 (1H, brs) 
ESI-MS (m/e): 509 (M+H). 

Example 211 

5-(2-fluoropvridine-3-vloxvV6-(6-methanesulphonvl 
pvridine-3-yloxyV2-pyridine-2-yl-lH-benzimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3 -yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-fluoro-pyridin-3-ol synthesised by a process described in Journal of 
Medicinal Chemistry, 1999, vol. 42, issue 12, pp.2251-2259, the title compound was obtained as 
a colourless solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on 
these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 3.21 (3H, s), 7.11-7.17 (1H, m), 7.22 (1/2H, s), 7.29-7.36 (2H, m), 
7.29-7.36 (1/2H, m), 7.40-7.43 (1H, s), 7.53 (1/2H, s), 7.72 (1/2H, s), 7.88-7.93 (1H, m), 
7.93-7.96 (1H, m), 7.99-8.03 (1H, m), 8.37-8.41 (2H, m), 8.65-8.67 (1H, m), 10.78 (1/2H, brs), 
10.82 (1/2H, brs). 
ESI-MS (m/e): 478 (M+H). 

Example 212 

5-f2-fluoroT)vridine-3-vloxvV6-f6-methanesulphonvl pvridine-3-vloxvV2-pvrazine-2-vl 

-lH-benzimidazole 

Using 4-(2-fluoro-pyridine-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene 
-1,2-diamine obtained in Example 211 and pyrazine-2-carboxylic acid, the title compound was 
obtained as a colourless solid by the same process as in Example 197, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 3.21 (3H, s), 7.14-7.19 (1H, m), 7.23 (1/2H, s), 7.26-7.40 (2H, m), 7.46 
(1/2H, s), 7.54 (1/2H, s), 7.56 (1/2H, s), 7.96-8.00 (1H, m), 8.03 (1H, dd, J = 8.6, 3.9 Hz), 8.41 
(1H, dd, J = 2.7, 1.6 Hz), 8.62 (1H, ddd, J = 4.7, 2.7, 1.6 Hz), 8.69-8.71 (1H, m), 9.62 (1H, dd, J 
= 6.3, 1.6 Hz), 10.48 (1/2H, brs), 10.56 (1/2H, brs). 
ESI-MS (m/e): 479 (M+H). 

Example 213 
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5-(2-fluoropvridine-3-vloxvV2-nH-pYrazol-3^ 
benzimidazole 

Using lH-pyrazole-3-carboxaldehyde and 4-(2-fluoro-pyridine-3-yIoxy)-5-(6- methanesulphonyl 
-pyridme-3-yloxy)-benzene-l,2-diamine obtained in Example 211, the title compound was 
obtained as a colourless solid by the same process as in Example 202, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 3.21 (3H, s), 7.08 (1H, d, J = 2.3 Hz), 7.09-7.19 (1H, m), 7.19-7.49 (4H, 
m), 7.71 (1H, d, J = 2.3 Hz), 7.88-7.96 (1H, m), 7.97-8.03 (1H, m), 8.36 (1H, d, J - 2.7 Hz). 
ES1-MS (m/e): 467 (M+H). 

Example 214 

5-f2-fluoropvridine-3-vioxv)-2-fl-memvl-lH-pvrazol-3-vlV6-(6-memanesulphonvl-pvridine-3-vl 
oxvVl H-benzimidazole 

Using 1 -methyl- 1 H-pyrazoIe-3-carboxylic acid and 4-(2-fluoro-pyridine-3-yloxy) 
-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene- 1,2 -diamine obtained in Example 211, the 
title compound was obtained as a colourless solid by the same process as in Example 203, a 
process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 3.20 (3H, s), 4.00 (3H, s), 7.00 (1H, d, J = 2.4 Hz), 7.10-7.16 (1H, m), 7.19 
(1/2H, brs), 7.26-7.33 (2H, m), 7.35 (1/2H, brs), 7.48 (1H, d, J = 2.4 Hz), 7.52 (1/2H, brs), 7.67 
(1/2H, brs), 7.91-7.94 (1H, m), 8.00 (1H, d, J = 8.6 Hz), 8.37 (1H, d, J = 2.5 Hz), 10.13 (1H, brs). 
ESI-MS(m/e): 481 (M+H). 

Example 215 

5-r2-difluoromemoxv-pvridine-3-vloxv)-6-(6-memanesulphonvl-pvridine-3-vloxvV2-pvridine-2- 
vl- 1 H-benzimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-difluoromethoxy-pyridin-3-ol obtained in Reference Example 2, the 
title compound was obtained as a colourless solid by the same process as in Example 196 (Step 
4)-(Step 6), a process based on these or a combination of these with a normal procedure. 
1H-NMR (DMSO-d6) 6 : 3.22 (3H, s), 7.19-7.27.(1H, m), 7.29-7.86 (6H, m), 7.95-8.07 (3H, m), 
8.33-8.35 (1H, m), 8.45-8.48 (1H, m), 8.77 (1H, s). 
ESI-MS (m/e): 526 (M+H). 

Example 216 

5-(2-difluoromemoxv-pvridine-3-vloxvV6-(6-methanesulphonvl-pvridine-3-vloxvV2>pvrazine-2- 
yl- 1 H-benzimidazole 

Using methylpyrazine-2-imidate and 4-(2-difluoromethoxy-pyridine-3 -yloxy)-5 
-(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 215, the title 
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compound was obtained as a colourless solid by the same process as in Example 205, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 3.20 (3H, s), 7.21 (1H, dd, J = 7-8,4.9 Hz), 7.30-7.90 (4H, m), 7.62 (1H, 
t, J = 72.6 Hz), 7.94 (1H, d, J - 8.8 Hz), 7.97 (1H, d, J = 4.8 Hz), 8.45 (1H, d, J = 2.7 Hz), 
8.77-8.83 (2H, m), 9.48 (1H, s) 
ESI-MS (m/e): 527[M+H). 

Example 217 

5-(2-difluoromethoxv-pyridine-3-vlox vV6-(6-methanesulphon vl-pvridine-3-vloxv > )-2-( 1 -methyl- 1 
H-pvrazol-3 -vlV 1 H-benzimidazole 

Using 1 -methyl- lH-pyrazole-3-carboxy lie acid and 4-(2-difluoromethoxy-pyridine 

-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 

215, the title compound was obtained as a colourless solid by the same process as in Example 

203, a process based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 5 : 3.22 (3H, s), 4.00 (3H, s), 6.88 (1H, d, J - 2.2 Hz), 7.17-7.82 (6H, m), 

7.90-7.99 (3H, m), 8.42-8.45 (1H, m) 

ESI-MS (m/e): 529 (M+H). 

Example 218 

S-^-cvanopvridine-S-vloxvVe-^-methanesulphonvl pvridine-3-vloxvV2- pvridine-2-vl -1H- 

benzimidazole 

Stepl 

Synthesis of 4-(6-methanesulphonvl-pvridine-3-vloxvV2-nitro -5-(l-oxv-pvridine-3 
-vloxvVphenvlamine 

Using 5-fluoro-4-(6-methanesulphony 1-py ridine-3 -yloxy)-2-nitro-pheny lamine obtained in 
Example 196 (Step 3) and l-oxy-pyridin-3-ol, the title compound was obtained by the same 
process as in Example 196 (Step 4), a process based on this or a combination of these with a 
normal procedure. 

Step 2 

Synthesis of 4-f6-methanesulphonvl-pvridine-3-yloxvV2-nitro-5-f2 -cvano-pyridine-3 -vloxv) 
-phenylamine 

To acetonitrile 6 ml solution of 216 mg of 4-(6-methanesulphonyl- 
pyridine-3-yloxy)-2-nitro-5-(l-oxy-pyridine-3-yloxy)-phenylamine were added trimethylsilyl 
nitrile 0.90 ml and triethylamine 0.90 ml, and thereafter the reaction liquor was stirred while 
heating under reflux overnight. The solvent was eliminated by distillation under reduced pressure, 
and thereafter, 1,1,1,3,3,3-hexamethyldisilazane was added, and the reaction liquor was stirred 
while heating under reflux for one hour. The reaction liquor was purified by silica gel column 
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chromatography (eluent: chloroform/methanol = 30/1), and the title compound was obtained. 
Step 3 

Production of 5-(2-cvanopvridine-3-vloxyy6-(6-methanesulphonvl pvridine-3-vloxvV2 -pyridine 
-2-vl- 1 H-benzimidazole 

Using 4-(6-methanesulphonyl-pyridineO-yloxy)-2-nitro-5-(2-cyano-pyridine-3-yloxy) 
-phenylamine, the title compound was obtained as a white solid by the same process as in 
Example 196 (Step 4)-(Step 6), a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.22 (3/2H, s), 3.23 (3/2H, s), 7.18-7.23 (2H, m), 7.40-7.48 (2H, m), 7.50 
(1H, s), 7.76-7.78 (1H, m), 7.91-7.95 (1H, m), 8.03-8.06 (1H, m), 8.20-8.23 (1H, m), 8.37-8.44 
(2H, m), 8.58-8. 67 (1H, m), 11.04 (1H, brs). 
ESI-MS (m/e): 485 (M+H). 

Example 219 

5-(2-cvanopvridine-3-vloxvV6-f6-methanesuIphonvl pvridine-3-vloxvV2-pvrazine-2-vl-lH 

-benzimidazole 

Using 4-(2-cyanopyridine-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene 
-1,2-diamine obtained in Example 218 (Step 3) and pyrazine-2-carboxyhc acid, the title 
compound was obtained as a colourless solid by the same process as in Example 197, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.23 (3/2H, s), 3.24 (3/2H, s), 7.21-7.26 (2H, m), 7.42-7.48 (1H, m), 7.55 
(1H, d, J - 1.2 Hz), 7.80 (1/2H, s), 7.8.2 (1/2H, s), 8.04 (1/2H, s), 8.06 (1/2H, s), 8.19-8.21 (1H, 
m), 8.41 (1H, dd, J = 4.5, 1.2 Hz), 8.65 (1H, dd, J = 3.9, 2.3 Hz), 8.73 (1H, d, J = 2.3 Hz), 9.65 
(1H, d, J = 1.2 Hz), 10.99 (1H, brs). 
. ESI-MS (m/e): 486 (M+H). 

Example 220 

5-(2-cvanopvridine-3-vloxvV2-flH-pvrazol-3-vl)-6-(6-methanesulfonvl -pvridine-3-vloxvV 
1 H-benzimidazole 

Using 4-(2-cyanopyridine-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene 
-1,2-diamine obtained in Example 218 (Step 3) and lH-pyrazole-3-carboxaldehyde, the title 
compound was obtained as a colourless solid by the same process as in Example 202, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.22 (3H, s), 7.12 (1H, d, J = 2.3 Hz), 7.17-7.25 (2H, m), 7.40-7.48 (2H, 
m), 7.71-7.74 (1H, m), 7.72 (1H, d, J = 2.3 Hz), 8.00-8.03 (1H, m), 8.17-8.21 (1H, m), 8.38-8.41 
(1H, m). 

ESI-MS (m/e): 474 (M+H). 
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Example 221 

5-(2-cvano-phenoxvV2-pyri^^ lH-benzimidazole 
Stepl 

Synthesis of 3-fluoro>4-f6-ethanesulfonvl -pvridine-3-vloxvVDhenvlamine 
To dimethylformamide 150 ml solution of (3-fluoro-4-hydroxy-phenyl)-carbamic acid tert-butyl 
ester 10.0 g obtained in Example 196 (Step 1) were added 5-chloro-2-ethane sulfonyl-pyridine 
10.9 g and cesium carbonate 21.6 g, and the reaction liquor was stirred at 100°C for three hours. 
The solvent was eliminated by distillation under reduced pressure, and thereafter, it was diluted 
with chloroform and was washed using saturated aqueous sodium bicarbonate, and thereafter was 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/9), and crude product was obtained. The obtained crude product was 
dissolved in 4 N hydrochloric acid-dioxane and was stirred at room temperature for one hour. The 
solvent was eliminated by distillation under reduced pressure, and thereafter, it was diluted with 
chloroform and was washed using water, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/9), 
and the title compound was obtained. 

Step 2 

Synthesis of 5-fluoro-4-f 6-ethanesulfonvl-pyridine-3 -vloxvV2-nitro-phenvlamine 
To 3-fluoro-4-(6-ethane sulfonyl-pyridine-3-yloxy)-phenylamine 10.5 g dissolved in 
trifluoroacetic acid 100 ml solution was added potassium nitrate 3.8 g, and the reaction liquor 
was stirred at room temperature for one hour, and thereafter the solvent was eliminated by 
distillationunder reduced pressure. The residue was diluted with ethyl acetate, and it was washed 
successively with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate = 1/2), and the title compound was obtained. 

Step 3 

Production of 5-f2-cvano-phenoxvy2-pyridine-2-vl-6-f6-ethane sulfonyl-pvridine-3-vloxv 1 ) 
-IH-benzimidazole 

To 3 ml solution of N-methylpyrrolidinone of 5 -fluoro-4-(6 -ethane sulfonyl-pyridine 
-3-yloxy)-2-nitro-phenylamine 150 mg were added 2-hydroxy-benzonitrile 60 mg and potassium 
carbonate 70 mg, and the reaction liquor was stirred at 90°C for five hours. Water was added to 
the reaction liquor, and thereafter, crude product was obtained by recovering the precipitate by 
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filtration. To methanol 5 ml solution of the obtained crude product, expanded Raney nickel 
catalyst 10 mg and hydrazine • monohydrate 0.12 ml were added, and the reaction liquor was 
stirred for one hour. The catalyst was eliminated by filtration, thereafter the solvent was 
eliminated by distillation under reduced pressure, and crude product 160 mg was obtained. To 
methanol 3 ml solution of the obtained crude product 35 mg, 1M methanol solution 0.20 ml of 
aniline and pyridine-2-carboxaldehyde (1:1) was added, and the reaction liquor was stirred at 
80°C overnight. The solvent was eliminated by distillation under reduced pressure, and thereafter, 
the obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 
Art5744 (Merck Co.), chloroform/methanol = 15/1), and obtained the title compound as yellow 
solid. 

1H-NMR(CD30D) b : 1.27 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J - 7.4 Hz), 6.91 (1H, d, J = 7.8 Hz), 
7.19 (1H, t, J = 7.8 Hz), 7.43 (1H, d, J = 7.8 Hz), 7.50-7.60 (2H, m), 7.60-7.90 (3H, m), 7.99-8.04 
(2H, m), 8.26 (1H, s), 8.34 (1H, d, J = 7.8 Hz), 8.77 (1H, s). 
ESI-MS (m/e): 498 (M+H). 

Example 222 

5-(2-cvano-phenoxvV2-pyrazine-2-yl-6-(6-ethanesulfony^ 

Using 4-(2-cyano-phenoxy)-5-(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine 
obtained in Example 221 (Step 3) and methylpyrazine-2-imidate, the title compound was 
obtained as a brown solid by the same process as in Example 205, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.28 (3H, t, J - 7.6 Hz), 3.38 (2H, q, J = 7-6 Hz), 6.94 (1H, d, J = 7.6 Hz), 
7.21 (1H, t, J - 7.6 Hz), 7.45 (1H, dd, J = 8.6, 2.7 Hz), 7.58 (1H, td, J = 7.6, 1.8 Hz), 7.66 (1H, d, 
J « 7.6 Hz), 7.68-7.90 (2H, m), 8.03 (1H, d, J - 8.6 Hz), 8.28 (1H, d, J = 2.7 Hz), 8.75 (1H, d, J = 
2.0 Hz), 8.82 (1H, dd, J - 2.0, 1.2 Hz), 9.54 (1H, 1.2 Hz = d). 
ESI-MS (m/e): 499 (M+H). 

Example 223 

5-f2-fluoro-phenoxvV2-pvridine-2-yl-6-f6-ethanesulfonvl-pvTidine-3-vloxvVlH- benzimidazole 
Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-fluoro-phenol, the title compound was obtained as a colourless solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 1.18-1.24 (3H, m), 3.02-3.41 (2H, m), 6.97-7.40 (5H, .m), 7.47-7.77 (3H, 
m), 7.96-8.04 (2H, m), 8.30 (1H, d, J = 7-8 Hz), 8.39-8.42 (1H, m), 8.73-8.78 (1H, m). 
ESI-MS (m/e): 491 (M+H). 

Example 224 
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5-(2-fluoro-phenoxvV2-pvrazine-2-v^ 

Using 4-(2-fluoro-phenoxy)-5-(6-ethanesulfonyl-pyridine-3-yloxy)-benzene- 1 ,2-diamine 

obtained in Example 223 and methylpyrazine-2-imidate, the title compound was obtained as a 
brown solid by the same process as in Example 205, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.22 (3H, t, J - 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 7.52 (1H, dd, J - 3.1, 8.6 
Hz), 7.00-7.80 (6H, m), 8.04 (1H, d, J - 8.6 Hz), 8.42 (1H, d, J = 3.1 Hz), 8.72 (1H, s), 8.79 (1H, 
s), 9.49 (1H, s). 
ESI-MS (m/e): 492 (M+H). 

Example 225 

HMuorozphen^ 
ole 

Using 1 H-pyrazole-3-carboxaldehyde and 4-(2-fluoro-phenoxy)-5-(6-ethane 

sulfonyi-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 223, the title compound 
was obtained as a straw-coloured solid by the same process as in Example 202, a process based 
on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.22 (3H, t, J = 7.4 Hz), 3.30-3.42 (2H, m), 6,88 (1H, d, J = 1.6 Hz), 
6.99-7.04 (1H, m), 7.07-7.20 (3H, m), 7.22-7.43 (1H, m), 7.49 (1H, dd, J = 7.8, 3.1 Hz), 
7.56-7.68 (1H, m), 7.83 (1H, d, J= 1.6 Hz), 8.02 (1H, d, J = 7.8 Hz), 8.39 (1H, d, J = 3.1 Hz). 
ESI-MS (m/e): 480 (M+H). 

Example 226 

5-(23-difluoro-phenoxv V2-pvridine-2-vl-6-r6-ethanesulfonvl-pvridine-3-v^ 
le 

Using 5-flnoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,3-difluoro-phenol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.69-6.75 (1H, m), 
6.91-7.02 (2H, m), 7.20 (1/2H, s), 7.27-7.34 (1H, m), 7.37-7.47 (1H, m), 7.41 (1/2H, s), 7.53 
(1/2H, s), 7.72 (1/2H, s), 7.87-7.92 (1H, m), 8.00 (1/2H, d, J - 8.7 Hz), 8.01 (1/2H, d, J = 8.7 Hz), 
8.36-8.41 (1H, m), 8.42 (1H, d, J = 2.7 Hz), 8.63-8.67 (1H, m), 10.75 (1/2H, brs), 10.80 (1/2H, 
brs). 

ESI-MS (m/e): 509 (M+H). 
Example 227 

5-(23-diflu oro-phenoxvV2-pvrazine-2-vl-6-(6-ethanesulfonvl-pvridine-3-vloxvVlH-benzimidaz 
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ole 

Using 4-(2 ,3 -difluoro-phenoxy)-5 -(6-ethanesulfony l-pyridine-3 -yloxy) -benzene- 1 ,2- diamin e 
obtained in Example 226 and pyrazine-2-carboxylic acid, the title compound was obtained as a 
colourless solid by the same process as in Example 197, a process based on this or a combination 
of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J - 7.4 Hz), 3.38 (1H, q, J - 7.4 Hz), 3.39 (1H, q, J = 7.4 Hz), 
6.72-6.78 (1H, m), 6.92-7.05 (2H, im), 7.22 (1/2H, s), 7.33 (1/2H, dd, J = 8.8, 2.7 Hz), 7.34 
(1/2H, dd, J = 8-8,2.7 Hz), 7.45 (1/2H, s), 7.53 (1/2H, s), 7.75 (1/2H, s), 8.01 (1/2H, d, J = 8.8 
Hz), 8.02 (1/2H, d, J = 8.8 Hz), 8.43 (1H, d, J = 2.7 Hz), 8.60 (1/2H, dd, J = 2.5, 1.6 Hz), 8.62 
(1/2H, dd, J = 2.5, 1.6 Hz), 8.69 (1/2H, d, J = 2.5 Hz), 8.70 (1/2H, d, J = 2.5 Hz), 9.61 (1/2H, d, J 
= 1.6 Hz), 9.63 (1/2H, d, J = 1.6 Hz), 10.52 (1/2H, brs), 10.62 (1/2H, brs). 
ESI-MS (m/e):510(M+H). 

Example 228 

5-(23-difluoro-phenoxvV2-n-methvl-lH-p^ 
H-benzimidazole 

Using 1 -methyl- lH-pyrazole-3-carboxylic acid and 4-(2,3-difluoro-phenoxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 226, the title compound 
was obtained as a colourless solid by the same process as in Example 203, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (1H, q, J « 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 
3.97 (2H, s), 3.98 (1H, s), 6.65-6.75 (1/3H, m), 6.87 (1/2H, brs), 6.89-7.01 (3H, m), 7.10-7.19 
(1H, m), 7.26-7.38 (1H, m), 7.30 (1/2H, s), 7.45 (2/3H, d, J = 2.3 Hz), 7.47 (1/3H, d, J = 2.3 Hz), 
7.50-7.53 (1/6H, m), 7.62-7.67 ( 2H, m), 7.95-8.05 (1H, m), 8.39 (1/3H, d, J = 2.5 Hz), 8.54 
(2/3H, d, J = 2.5 Hz), 10.00-10.25 (1H, m). 
ESI-MS (m/e): 512 (M+H). 

Example 229 

5-r2.4-difluoro-phenoxv)-2-pvridine-2-vl-6-f6-ethanesulfonvl-pvridine-3-vloxv)-lH-benzimidazo 
le 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
22 T (Step 2) and 2,4-difluoro-phenol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (1H, q, J = 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 
6.81-6.95 (2H, m), 6.95-7.05 (1H, m), 7.06 (1/2H, S), 7.33 (1/2H, s), 7.32 (1/2H, dd, J - 8.6, 2.7 
Hz), 7.34 (1/2H, dd, J = 8.6, 2.7 Hz), 7.37-7.41 (1H, m), 7.40 (1/2H, s), 7.70 (1/2H, s), 7.86-7.91 
(1H, m), 8.00 (1/2H, d, J = 8.6 Hz), 8.01 (1/2H, d, J = 8.6 Hz), 8.34-8.39 (1H, m), 8.46 (1H, d, J 
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= 2.7 Hz), 8.62-8.67 (1H, m), 10.67 (1/2H, brs), 10.76 (1/2H, brs). 
ESI-MS (m/e): 509 (M+H). 

Example 230 

5-(2,4-difluoro-phenoxvV2-pvra^ 
ole 

Using pyrazine-2-carboxylic acid and 4-(2,4-difluoro-phenoxy)-5-(6-ethan 
sulfonyl-pyridineO-yloxy)-benzene-l,2-diamine obtained in Example 229, the title compound 
was obtained as a colourless solid by the same process as in Example 197, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.30 (3H, t, J = 7.4 Hz), 3.38 (1H, q, J - 7.4 Hz), 3.39 (1H, q, J - 7.4 Hz), 
6.82-6.95 (2H, m), 6.98-7.05 (1H, m), 7.08 (1/2H, s), 7.34 (1/2H, dd, J = 8.6, 2.7 Hz), 7.35 (1/2H, 
dd, J = 8.6, 2.7 Hz), 7.38 (1/2H, s), 7.44 (1/2H, s), 7.74 (1/2H, s), 8.02 (1/2H, d, J - 8.6 Hz), 8.03 
(1/2H, d, J - 8.6 Hz), 8.46 (1/2H, d, J = 2.7 Hz), 8.47 (1/2H, d, J = 2.7 Hz), 8.58 (1/2H, dd, J = 
2.7, 1.6 Hz), 8.60 (1/2H, dd, J = 2.7, 1.6 Hz), 8.67 (1/2H, d, J - 2.7 Hz), 8.68 (1/2H, d, J = 2.7 
Hz), 9.59 (1/2H, d, J = 1.6 Hz), 9.61 (1/2H, d, J = 1.6 Hz), 10.54 (1/2H, brs), 10.69 (1/2H, brs). 
ESI-MS (m/e): 510 (M+H). 

Example 231 

5-(2.4-difluoro-phenoxvV2-n-methvl-lH-pvrazol-3-vlV6-f6-ethanesulfonvl-pvridine-3-vloxvV 
H-benzimidazole 

Using 1 -methyl- lH-pyrazole-3-carboxy lie acid and 4-(2,4-difluoro-phenoxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 229, the title compound 
was obtained as a colourless solid by the same process as in Example 203, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.28 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J - 7.4 Hz), 3.98 (3H, s), 6.78-6.85 
(1H, m), 6.85-6.93 (1H, m), 6.93-6.98 (1H, m), 6.93-6.98 (1/2H, m), 6.99 (1H, d, J = 2.3 Hz), 
7.02 (1/2H, brs), 7.27-7.34 (1H, m), 7.36 (1/2H, brs), 7.46 (1H, d, J = 2.3 Hz), 7.64 (1/2H, brs), 
7.99 (1H, d, J = 8.6 Hz), 8.43 (1H, d, J = 2.7 Hz), 10.19 (1/2H, brs), 10.29 (1/2H, brs). 
ESI-MS (m/e): 512 (M+H). 

Example 232 

5-(7 J-difluoro-phenoxvV2-pvridine-2-yl-6-( 6-ethanesulfonvl-pvridine-3-vloxvV 1 H-benzimidazo 
le 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,5-difluoro-phenol, the title compound was obtained as a white solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR(CD30D) 6 : 1.23 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.76-6.89 (2H, m), 
7.15-7.24 (1H, m), 7.49-7.55 (3H, m), 7.71 (1H, s), 8.01 (1H, td, J = 7.4, 2.3 Hz), 8.04 (1H, d, J = 
7.4 Hz), 8.32 (1H, d, J = 7.4 Hz), 8.40 (1H, d, J = 2.3 Hz), 8.77 (1H, d, J = 4.3 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 233 

5-(2J-difluoro-phenoxvV2 -pyridine^ 
zimidazole 

To chloroform 1.5 ml solution of 5-(2,5-difluoro-phenoxy)-2-pyridine-2-yl-6- 
(6-ethanesulfonyl-pyridine-3-yloxy)-lH-benzimidazole 7.5 mg obtained in Example 232 was 
added m-chloroperbenzoic acid 7.5 mg, and thereafter the reaction liquor was stirred at 45°C for 
one hour. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by reverse medium pressure liquid chromatography [ODS-AS-360-CC 
(made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. The solvent (sic) of 
the obtained fraction was diluted with ethyl acetate and was washed using saturated aqueous 
sodium bicarbonate, and thereafter was dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the title compound was obtained as a 
straw-coloured solid. 

1H-NMR(CD30D) 8 : 1.23 (3H, t, J= 7.4 Hz), 3.38 (2H, q, J - 7.4 Hz), 6.78-6.90 (2H, m), 7.20 
(1H, td, J = 9.8, 5.1 Hz), 7.52 (1H, dd, J = 6.6, 3.1 Hz), 7.56 (1H, s), 7.62 (1H, t, J = 8.2 Hz), 7.73 
(1H, t, J = 8.2 Hz), 7.78 (1H, s), 8.04 (1H, d, J « 8.2 Hz), 8.41 (1H, d, J = 3.1 Hz), 8.51 (1H, d, J 
- 6.6 Hz), 8.64 (1H, d, J = 8.2 Hz). 
ESI-MS (m/e): 525 (M+H). 

Example 234 

5-(2.5-diflupro-phenoxvV2-pyrazme-2-^ 
ole 

Using methylpyrazine-2-imidate and 4-(2,5-difluoro-phenoxy)-5-(6-ethane 

sulfonyl-pyridine-3-yloxy)-benzene- 1,2 -diamine obtained in Example 232, the title compound 
was obtained as a white solid by the same process as in Example 205, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 1.24 (3H, t, J - 6.9 Hz), 3.38 (2H, q, J - 6.9 Hz), 6.77-6.91 (2H, m), 
7.17-7.24 (1H, m), 7.51 (1H, s), 7.52 (1H, dd, J - 7.4, 4.3 Hz), 7.74 (1H, s), 8.04 (1H, d, J = 7.4 
Hz), 8.41 (1H, d, J = 2.3 Hz), 8.74 (1H, d, J - 4.3 Hz), 8.80 (1H, dd, J - 2.3, 1.8 Hz), 9.51 (1H, d, 
J= 1.8 Hz). 

ESI-MS (m/e): 510 (M+H). 
Example 235 
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5-(2,6-difluoro-phenoxvV2-pvridi^ 
le 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,6-difluoro-phenol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 8 : 1.29 (3H, t, J - 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 3.39 (1H, q, J = 7.4 Hz), 
6.68-6.75 (1/2H, m), 6.90-7.00 (2H, m), 7.12-7.26 (1H, m), 7.27-7.53 (3H, m), 7.68-7.72 (1/2H, 
m), 7.84-7.92 (1H, m), 7.98-8.04 (1H, m), 8.31-8.39 (1H, m), 8.41 (1/2H, d, J = 2.3 Hz), 8.56 
(1/2H, d, J= 2.3 Hz), 8.57-8.63 (1H, m), 10.59-10.88 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example 236 

5-(2,6-difluoro-phenoxy)-2-pyrazine-2-yl-6-(6-ethanesulfonyl-pyridine-3-yloxy)-lH-benzimidaz 
ole. 

Using pyrazine-2-carboxylic acid and 4-(2,6-difluoro-phenoxy)-5 

-(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 235, the title 
compound was obtained as a colourless solid by the same process as in Example 197, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (1/2H, q, J = 7.4 Hz), 3.39, (1H, q, J = 7.4 
Hz), .3.40 (1/2H, q, J - 7.4 Hz), 6.73-6.78 (1/2H, m), 6.93-7.04 (2H, m), 6.93-7.04 (1/2H, m), 
7.14-7.20 (1/2H, m), 7.22 (1/4H, s), 7.31-7.42 (1H, m), 7.44 (1/4H, s), 7.45 (1/4H, s), 7.53 (1/4H, 
s), 7.74 (1/4H, s), 7.75 (1/4H, s), 8.00-8.05 (1H, m), 8.43 (1/2H, d, J = 2.7 Hz), 8.56 (1/4H, dd, J 
= 2.5, 1.6 Hz), 8.57 (1/2H, d, J = 2.7 Hz), 8.59 (1/4H, dd, J = 2.5, 1.6 Hz), 8.60 (1/4H, dd, J = 2.5, 
1.6 Hz), 8*1 (1/4H, dd, J = 2.5, 1.6 Hz), 8.66 (1/4H, d, J « 2.5 Hz), 8.67 (1/4H, d, J = 2.5 Hz), 
8.68 (1/4H, d, J = 2.5 Hz), 8.69 (1/4H, .d, J = 2.5 Hz), 9.56 (1/4H, d, J = 1.6 Hz), 9.60 (1/4H, d, J 
- 1.6 Hz), 9.61 (1/4H, d, J = 1.6 Hz), 9.63 (1/4H, d, J = 1.6 Hz), 10.36 (1/4H, brs), 10.48 (1/4H, 
brs), 10.51 (1/4H, brs), 10.57 (1/4H, brs) 
ESI-MS (m/e): 510 (M+H). 

Example 237 

5-(2,6-difluoro-phenoxvV2-(l-methvl-lH-pvrazol-3-vlV6-(6-ethanesulfonvl-pvrid m 
H-benzimidazole 

Using 1 -methyl- 1 H-pyrazole-3-carboxylic acid and 4-(2,6-difluoro-phenoxy)-5- 
(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 235, the title 
compound was obtained as a colourless solid by the same process as in Example 203, a process 
based on this or a combination of these with a normal procedure. 
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1H-NMR (CDC13) 6 : 1.29 (3H, t, J= 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 3.96 (3H, s), 6.87 (1/2H, 
brs), 6.93-7.00 (3H, m), 7.10-7.17 (1H, m), 7.18 (1/2H, s), 7.30 (1/2H, s), 7.32-7.40 (1H, m), 7.34 
(1H, d, J = 2.5 Hz), 7.63 (1/2H, brs), 7.98-8.03 (1H, m), 8.54 (1H, d, J - 2.7 Hz), 10.18 (1/2H, 
brs), 10.35 (l/2H,brs). 
ESl-MS(m/e):512(M+H). 

Example 238 

5-(2-trifluoromethoxv-phenoxvV2-p^^ 
midazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-trifluoromethoxy-phenol, the title compound was obtained as a colourless 
solid by the same process as in Example 196 (Step 4), (Step 5) and Example 205, a process based 
on these or a combination of these successively with a normal procedure. 

1H-NMR (CDC13) 6 : 1.27 (3H, t, J = 7.4 Hz), 3.36 and 3.37 (total 2H, each q, J = 7.4 Hz), 
6.95-7.00 (1H, m), 7.12-7.46 (5H, m), 7.50 and 7.76 (total 1H, each s), 7.98 and 8.00 (total 1H, 
each d, J = 8.8 Hz), 8.41 (1H, d, J = 2.7 Hz), 8.59-8.62 (1H, m), 8.68 (1H, d, J = 2.4 Hz), 9.61 
and 9.63 (total 1H, each d, J = 1.6 Hz). 
ESI-MS (m/e): 558 (M+H). 

Example 239 

5-( , 2-fluoropvridine-3-vloxvV6-( , 6-ethanesulfonvl 
pvridine-3-vloxvV2-pvridine-2-vl- 1 H-benzimidazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-fluoro-pyridin-3-ol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 7.1 1-7.16 (1H, m), 7.24 
(1/2H, s), 7.26-7.35 (2H, m), 7.41-7.45 (1H, m). 7.43 (1/2H, s), 7.55 (1/2H, s), 7.72 (1/2H, s), 
7.88-7.94 (2H, m), 7.99-8.03 (1H, m), 8.38-8.41 (2H, m), 8.65-8.67 (1H, m), 10.94 (1/2H, brs), 
10.98 (1/2H, brs) 
ESI-MS (m/e): 492 (M+H). 

Example 240 

5-(2-fluoropvridine-3-vloxvV6-f6-emanesulfonvl pvridine-3-vloxvV2-pvrazine-2 -vl-lH- 
benzimidazole 

Using pyrazine-2-carboxylic acid and 4-(2-fluoropyridine-3-yloxy)-5-(6-ethanesulfonyJ- 
pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 239, the title compound was 
obtained as a colourless solid by the same process as in Example 197, a process based on this or a 
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combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, .J= 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 3.39 (1H, q, J - 7.4 Hz), 
7.13-7.24 (1H, m), 7.24 (1/2H, s), 7.26-7.39 (2H, m), 7.47 (1/2H, s), 7.56 (1/2H, s), 7.77 (1/2H, 
s), 7.95-8.05 (2H, m), 8.40 (1H, d, J = 2.3 Hz), 7.62 (1/2H, dd, J = 2.4, 1.6 Hz), 8.63 (1/2H, dd, J 
= 2.4, 1.6 Hz), 8.70 (1/2H, d, J = 2.4 Hz), 8.71 (1/2H, d, J = 2.4 Hz), 9.62 (1/2H, d, J = 1.6 Hz), 
9.63 (1/2H, d, J = 1.6 Hz), 10.45 (1/2H, brs), 10.51 (1/2H, brs). 
ESI-MS (m/e): 493 (M+H). 

Example 241 

5-(2-fluoropvridine-3-vloxvV2-n^ 
zimidazole 

Using 1 H-pyrazole-3-carboxaldehyde and 4-(2-fluoropyridine-3-yloxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 239, the title compound 
was obtained as a colourless solid by the same process as in Example 202, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.07 (1H, d, J = 2.7 Hz), 
7.08-7.13 (1H, m), 7.20 (1/2H, brs), 7.24-7.30 (2H, m), 7.34 (1/2H, brs), 7.52 (1/2H, brs), 7.65 
(1/2H, brs), 7.71 (1H, d, J = 2.7 Hz), 7.88-7.92 (1H, m), 7.99 (1H, d, J = 8.6 Hz), 8.33 (1H, d, J - 
2.7 Hz) 

ESI-MS (m/e): 481 (M+H). 
Example 242 

5-(2-chloropvridine-3-vloxvV6-r6-ethanesulfonvl pvridine-3-vloxvV2- pvridine-2-vl-lH- 
benzimidazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-chloro-pyridin-3-ol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 7.14-7.20 (2H, m), 7.28 
(1/2H, s), 7.20-7.31 (1H, m), 7.40-7.46 (1H, m), 7.46 (1/2H, s), 7.60 (1/2H, s), 7.76 (1/2H, s), 
7.88-7.93 (1H, m), 8.00 (1/2H, d, J = 8.6 Hz), 8.01 (1/2H, d, J = 8.6 Hz), 8.11-8.16 (1H, m), 
8.31-8.35 (1H, m), 8.38-8.42 (1H, m), 8.64-8.68 (1H, m), 10.82-10.95 (1H, m). 
ESI-MS (m/e): 508 (M+H). 

Example 243 

5-f2-chloropyridine-3-vloxvV6-(6-ethanesulfonvl 
pvridine-3-vloxvV2-pvrazine-2-vl-lH-benzimidazole 

Using pyrazine-2-carboxylic acid and 4-(2-chloropyridine-3-yloxy)-5-(6-ethane 
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sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 242, the title compound 
was obtained as a colourless solid by the same process as in Example 197, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) & : 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.18-7.24 (2H, m), 7.30 
(1/2H, s), 7.31 (1/2H, dd, J = 8.6, 2.7 Hz), 7.32 (1/2H, dd, J = 8.6, 2.7 Hz), 7.51 (1/2H, s), 7.61 
(1/2H, s), 7.81 (1/2H, s), 8.02 (1/2H, d, J = 8.6 Hz), 8.04 (1/2H, d, J = 8.6 Hz), 8.15-8.20 (1H, m), 
8.35 (1/2H, d, J = 2.7 Hz), 8.36 (1/2H, d, J = 2.7 Hz), 8.63 (1/2H, dd, J = 2.3, 1.6 Hz), 8.64 (1/2H, 
dd, J = 2.3, 1.6 Hz), 8.72 (1/2H, d, J = 2.3 Hz), 8.73 (1/2H, d, J = 2.3 Hz), 9,64 (1/2H, d, J = 1.6 
Hz), 9.65 (1/2H, d, J = 1.6 Hz), 10.60 (1/2H, brs), 10.68 (1/2H, brs). 
ESI-MS (m/e): 509 (M+H). 

Example 244 

5-(2-chloropvridme-3-vloxvV2-^^ 
vV 1 H-benzimidazole 

Using 1 -methyl- 1 H-pyrazole-3-carboxylic acid and 4-(2-chloropyridine-3-yloxy)-5- 
(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 242, the title 
compound was obtained as a colourless solid by the same process as in Example 203, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J - 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 4.01 (3H, s), 7.01 (1H, d, 
J = 2.3 Hz), 7.12-7.17 (2H, m), 7.26 (1H, dd, J = 8.8, 2.7 Hz), 7.39 (1/2H, brs), 7.48 (1/2H, brs), 
7.49 (1H, d, J = 2.3 Hz), 7.58 (1/2H, brs), 7.69 (1/2H, brs), 7.99 (1H, d, J = 8.8 Hz), 8.10-8.15 
(1H, m), 8.31 (1H, d, J - 2.7 Hz), 10.28 (1H, brs). 
ESI-MS (m/e): 511 (M+H). 

Example 245 

5-(2-cyanopvridine-3-vloxvV6-(6-emanesulfonvl ; pvridine-3-vloxvV2-pyridine-2- 

yl-1 H-benzimidazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and l-oxy-pyridin-3-ol, the title compound was obtained as a colourless solid by the 
same process as in Example 218, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.12-7.26 (3H, m), 
7.38-7.45 (2H, m), 7.45 (1/2H, s), 7.46 (1/2H, s), 7.75 (1H, s), 7.89-7.94 (1H, m), 7.99-8.05 (1H, 
m), 8.22-8.26 (1H, m), 8.39-8.43 (1H, m), 8.67-8.70 (1H, m), 10.88 (1H, brs). 
ESI-MS (m/e): 499 (M+H). 

Example 246 

5-(2-cvanopvridine-3-vloxvV6-f6-ethanesulfonvl pvridine-3-vloxvV2-pvrazine- 
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2-vl- 1 H-benzimidazole 

Using pyrazine-2-carboxylic acid and 4-(2-cyanopyridine-3-yloxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 245, the title compound 
was obtained as a colourless solid by the same process as in Example 197, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.35 (3/2H, t, J = 7.4 Hz), 1.37 (3/2H, t, J = 7.4 Hz), 3.38 (1H, q, J = 7.4 
Hz), 3.39 (1H, q, J = 7.4 Hz), 7.19-7.26 (2H, m), 7.42-7.47 (1H, m), 7.53 (1/2H, s), 7.54 (1/2H, s), 
7.80 (1/2H, s), 7.81 (1/2H, s), 8.04 (1/2H, d, J - 8.6 Hz), 8.05 (1/2H, d, J = 8.6 Hz), 8.22-8.25 
(1H, m), 8.40-8.43 (1H, m), 8.64-8.66 (1H, m), 8.73 (1H, d, J = 2.5 Hz), 9.65 (1H, d, J = 1.5 Hz), 
10.87 (1/2H, brs), 10.90 (1/2H, brs) 
ES1-MS (m/e): 500 (M-H). 

Example 247 

5-(2-difluoromethoxv-p\ridine-3^ 
H-benzimidazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-difluoromethoxy-pyridin-3-ol, the title compound was obtained as a colourless 
solid by the same process as in Example 221 (Step 3), a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (DMSO-d6) 8 : 1.10 (3H, t, J = 7.4 Hz), 3.36 (2H, q, J = 7.4 Hz), 7.18-7.25 (1H, m), 
7.31-7.87 (6H, m), 7.94-8.07 (3H, Lm), 8.32-8.36 (1H, m), 8.46-8.49 (1H, m), 8.77 (1H, s). 
ESI-MS (m/e): 540 (M+H). 

Example 248 

5-f2-difluoromethoxv-pyridine-3-vto^ 
H-benzimidazole 

Using methylpyrazine-2-imidate and 4-(2-difluoromethoxy-pyridine-3-yloxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 247, the title compound 
was obtained as a colourless solid by the same process as in Example 205, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) S : 1.30 (3H, t, J « 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.07-7.1 1 (1H, m), 7.17 
and 7.76 (total 1H, each s), 7.29-7.34 (2H, m), 7.37 (1H, t, J - 72.8 Hz), 7.46 (1H, s), 7.96-8.03 
(2H, m), 8.43 (1H, s), 8.60 and 8.62 (total 1H, each s), 8.69 (1H, s), 9.60 and 9.63 (total 1H, each 
d,J=L5 Hz). 
ESI-MS (m/e): 541 (M+H). 

Example 249 

5-f2-difluoromethoxv-pvridine-3-vloxvV6-(6-ethane 
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sulfonvl-pvridine-3 -vloxvV 2-( 1 -methyl- 1 H-pvrazol-3-vD- 1 H-benzimidazole 
Using 1 -methyl- 1 H-pyrazole-3-carboxylic acid and 4-(2-difluoromethoxy-pyridine-3 
-yloxy)-5-(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 247, 
the title compound was obtained as a colourless solid by the same process as in Example 203, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6:1.10 (3H, t, J = 7.4 Hz), 3.36 (2H, q, J = 7.4 Hz), 4.00 (3H, s), 6.88 (1H, 
d.J= 2.3 Hz), 7.19 (1H, brs), 7.26-7.75 (4H, m), 7.63 (1H, t, J - 72.4 Hz), 7.90-7.99 (3H, m), 8.45 
(1H, d, J = 2.7 Hz). 
ESI-MS (m/e): 543 (M+H). 

Example 250 

6-benzvloxv-5-(2-fluorophenoxyV2-pyrazine-2-yl-lH-benzimidazole 
Stepl 

Synthesis of 4-benzvloxv-3-fruoroaniline 

To methanol 60 ml solution of 4-benzyloxy-3-fluoro nitrobenzene 4.94 g, 2.91 ml hydrazine 
monohydrate and about 1 g expanded Raney nickel catalyst were added, and the reaction liquor 
was stirred at room temperature for two hours. By eliminating the solvent under reduced pressure 
after eliminating the catalyst by filtration with celite, the title compound was obtained as a yellow 
oily substance. 

Step 2 

Synthesis of N-(4-benzyloxy-3-fIuorophenvO pyrazine carboxamide 

To pyridine 60 ml solution of 4-benzyloxy-3-fluoroaniline 4.13 g, pyrazine-2-carboxylic acid 
2.59 g and l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 4.73 g were 
added, and the reaction liquor was stirred at room temperature overnight. Pyridine was eliminated 
by distillation under reduced pressure, and thereafter, water was added. By recovering the formed 
precipitate by filtration, the title compound was obtained as a brown solid. 

Step 3 

Synthesis of N-f4-benzvloxv-5-fluoro-2-nitrophenyD pyrazine carboxamide 
To chloroform 40 ml suspension of N-(4-benzyloxy-3-fluorophenyl) pyrazine carboxamide 5.80 
g, trifluoroacetic acid 40 ml and potassium nitrate 1.99 g were added under ice cooling, and the 
reaction liquor was stirred at room temperature overnight. The solvent was eliminated by 
distillation under reduced pressure, and thereafter, saturated aqueous sodium bicarbonate was 
added. The formed precipitate was recovered by filtration and thereafter, washed using water. By 
washing the obtained solid with mixed solvent of ethyl acetate and hexane, the title compound 
was obtained as yellow solid. 
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Step 4 

Synthesis of N-(4-benzvloxv-5-(7-fluorophenoxyV2-mtrophenvO pvrazine carboxamide 
To dimethylformamide 16 ml solution of N-(4-benzyloxy-5-fluoro-2-nitrophenyl) pyrazine 
carboxamide 2.14 g, 2-fluorophenol 0.54 ml and potassium carbonate 2.53 g were added, and the 
reaction liquor was stirred at 90°C for five hours, and thereafter, water was added. By recovering 
the formed precipitate by filtration, the title compound was obtained as yellow solid. 

StepS 

Production of 5-ben2vloxv-6-(2-fluoroDhenoxvV2-pvrazine-2"VMH-benzimidazole 
To dimethylformamide 16 ml suspension of N-(4-benzyloxy-5-(2-fluorophenoxy)-2 -nitrophenyl) 
pyrazine carboxamide 1.52 g, tin chloride (II) dihydrate 3.72 g was added, and the reaction liquor 
was stirred at 80°C overnight. The reaction liquor was diluted with ethyl acetate, and it was 
washed successively with saturated aqueous sodium bicarbonate, water and saturated aqueous 
sodium chloride solution, and thereafter was dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and, by washing the obtained 
residue with mixed solvent of ethyl acetate and hexane, the title compound was obtained as 
yellow solid. 

1H-NMR (DMSO-d6) 6 : 5.15 and 5.17 (total 2H, each s), 6.78-6.93 (1H, m), 7.06-7.40 (9H, m), 
7.54 and 7.57 (total 1H, each s), 8.73 and 8.74 (total 1H, each s), 8.76-8.79 (1H, m), 9.43 and 
9.44 (total 1H, each d, J = 1.6 Hz). 
ESI-MS (m/e): 413 (M+H). 

Example 251 

5-(2-fluoro-phenoxvV2-pyrazine-2-^^^ 
Stepl 

Synthesis of 5-f 2-fluoro phenoxvV6-hvdroxv-2-pvrazine-2-vl- 1 H-benzimidazole 
To tetrahydrofuran 10 ml and methanol 10 ml suspension of 
5-benzyloxy-6-(2-fluorophenoxy)-2-pyrazine-2-yl-l H-benzimidazole 697 mg obtained in 
Example 250 was added 20 % palladium hydroxide-carbon catalyst 500 mg, and the reaction 
liquor was stirred at room temperature under a hydrogen atmosphere for one hour. The catalyst 
was eliminated by filtration with celite, and the solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: ethyl acetate), and the title compound was obtained as yellow solid. 

Step 2 

Productio n of 5-(2-fluoro-phenoxv)-2-pyrazine-2-vl-6-(2-cvano- pyrimidine-5-vloxv) 
- 1 H-benzimidazole 

To N-methylpyrrolidinone 0.5 ml solution of 5-(2-fluorophenoxy)-6 
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-hydroxy-2-pyrazine-2-yl-lH-benzimidazole 7.0 mg obtained in Step 1 were added 
5-bromo-2-cyano-pyrimidine 7.0 mg and cesium carbonate 15 mg, and thereafter the reaction 
liquor was stirred at 90°C for 15 minutes. The reaction mixture was purified using reverse phase 
medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase; 
water-acetonitrile-0.1% trifluoroacetic acid]. The obtained fraction was diluted with ethyl acetate 
and was washed using saturated aqueous sodium bicarbonate, and thereafter was dried with 
anhydrous sodium sulphate. By eliminating the solvent under reduced pressure, the title 
compound was obtained as a colourless solid. 

1H-NMR(CD30D) 5 : 7.01-7.58 (5H, m), 7.64-7.82 (1H, m), 8.52 (2H, s), 8.67 (1H, s), 8.74 (1H, 

s), 9.44 (1H, s). 

ES1-MS (m/e): 426 (M+H). 

Example 252 

5-f2-fluoro-phenoxvV2-pvrazine-2-vl-6-f6-cvano-pvridine-3-vloxvVlH-benzimida2ole 
Using 5-(2-fluorophenoxy)-6-hydroxy-2-pyrazine-2-yl-lH-benzimidazole obtained in Example 
251 (Step 1) and 5-bromo-2-cyanopyridine, the title compound was obtained as yellow solid by 
the same process as in Example 251 (Step 2), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 7.01-7.30 (5H, m), 7.42 (1H, dd, J = 8.6, 3.1 Hz), 7.55-7.77 (1H, m), 7.81 
(1H, d, J - 8.6 Hz), 8.39 (1H, d, J = 3.1 Hz), 8.71 (1H, s), 8.77 (1H, s), 9.47 (1H, s). 
ESI-MS (m/e): 425 (M+H). 

Example 253 

5-(2-fluoro>phenoxvV2-pvrazine"2-vl-6-f6-trifluoromethvl-pvridine-3-vloxvVlH-benzimidazole 
To N-methylpyrrolidinone 1 ml solution of 21 mg of 
5-(2-fluorophenoxy)-6-hydroxy-2-pyrazine-2-yl-lH-benzimidazole obtained in Example 251 
(Step 1) were added 5-bromo-2-trifluoromethyl-pyridine 16 mg, cesium carbonate 50 mg and 
copper (II) oxide 10 mg, and thereafter the reaction liquor was stirred at 130°C for five hours. 
The precipitate was separated by filtration, and thereafter the solution was purified using reverse 
phase medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. The obtained fraction was diluted with ethyl acetate 
and was washed using saturated aqueous sodium bicarbonate, and thereafter was dried with 
anhydrous sodium sulphate. By eliminating the solvent under reduced pressure, the title 
compound was obtained as a brown solid. 

1H-NMR(CD30D) 6 : 6.70-7.84 (6H, m), 7.49 (1H, dd, J = 8.8 Hz, 2.8 Hz), 7.78 (1H, d, J = 8.8 
Hz), 8.39 (1H, d, J = 2.8 Hz), 8.73 (1H, s), 8.80 (1H, s), 9.49 (1H, s). 
ESI-MS (m/e): 468 (M+H). 
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Example 254 

5- (2.6-difluoro-phenoxvM-fluoro-2-pyraa^ 
-benzimidazole 

Stepl 

Synthesis of 23-difluoro-l-(6-methane$ulphonvl>pvridine-3-vloxvM>nitro-benzene 

To 3 ml N-methylpyrrolidinone solution of 2,3,4-trifluoro-nitrobenzene 135 mg were added 

6- methanesulphonyl-pyridin-3-ol 112 mg and potassium carbonate 100 mg, and the reaction 
liquor was stirred at 50°C for one hour. The reaction liquor was diluted with ethyl acetate, and it 
was washed successively with water and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate = 1/1), and the title compound was obtained. 

Step 2 

Synthesis of N-f2.3-difluoro-4-f6'methanesulphonvl-pvridine-3>vloxv)-6-nitro-phenvn pvrazine 
carboxamide 

To methanol 3 ml solution of 2,3-difluoro-l-(6- methanesulphonyl-pyridine-3-yloxy)-4- 
nitro-benzene 22 mg were added 0.2 ml hydrazine monohydrate and about 0.01 g expanded 
Raney nickel catalysts, and the reaction liquor was stirred at room temperature for 15 minutes. 
The catalyst was eliminated by filtration by celite, and, by eliminating the solvent under reduced 
pressure, crude product was obtained. To pyridine 1 ml solution of the obtained crude product, 
pyrazine-2-carboxylic acid 12 mg and l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • 
monohydrochloride 25 mg were added, and the reaction liquor was stirred at room temperature 
overnight The reaction liquor was diluted with ethyl acetate, and it was washed successively with 
water and saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous 
sodium sulphate. The solvent was eliminated by distillation under reduced pressure, and the crude 
product was obtained. To trifluoroacetic acid 2 ml solution of crude product, fuming nitric acid 
0.1 ml was added, and the reaction liquor was stirred at 45°C overnight. The solvent was 
eliminated by distillation under reduced pressure, and thereafter, the obtained residue was refined 
by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 20/1), and obtained the title compound. 

Step 3 

Production of 5-(2.6-difluoro-phenoxvV4 -fluoro-2-pvrazine-2-vl -6-(6-methanesulphonvl 
-pyridine-3 - vIoxvV 1 H-benzimidazole 

To 0.5 ml N-methylpyrrolidinone solution of N-(2,3-di£luoro-4-(6- 
methanesulphonyl-pyridine-3-yloxy)-6-nitro-phenyl) pyrazine carboxamide 8.6 mg were added 
2,6-difluoro phenol 8 mg and potassium carbonate 8 mg, and the reaction liquor was stirred at 
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90°C for ten minutes, and thereafter, tin chloride (II) dihydrate 75 mg was added, and the reaction 
liquor was stirred at 90°C overnight. P-toluenesulfonic acid 3 mg was added furthermore, and the 
reaction liquor was stirred at 90°C for two hours. The precipitate was eliminated by filtration, and 
thereafter the solution was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the title compound was 
obtained as a brown solid. 

1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.93-6.99 (2H, m), 7.01-7.10 (1H, m), 7.30-7.45 (1H, m), 
7.47-7.51 (1H, m), 8.02 (1H, d, J = 8.6 Hz), 8.37 (1H, d, J = 2.3 Hz), 8.75 (1H, d, J = 2.3 Hz), 
8.80 (lH,s), 9.56 (lH,s). 
ESI-MS(m/e):514(M+H). 

Example 255 

5-(2.6-difluoro-phenoxvV7-fluoro-2-pwidine-2-vl^ 

zimidazole 

Stepl 

Synthesis of 2.3-difluoro-l -(2.6-difluoro-phenoxvV4-nitro-benzene 

To 13 ml N-methylpyrrolidinone solution of 2,3,4-trifluoro-nitrobenzene 500 mg were added 
2,6-difluoro-phenol 470 mg and tetrabutylammonium bromide 1.5 g, and the reaction liquor was 
stirred at 130°C overnight. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 4/1), and the title compound was obtained. 

Step 2 

Production of 5-(2.6-difluoro-phenoxvV7-fluoro-2-pvridine-2-vl-6- (6-ethanesulfonvI- 
pvridine-3-vloxvVlH-benzimidazole 

2,3-difluoro-l-(2,6-difluoro-phenoxy)-4-nitro-benzene and 6-ethane sulfonyl-pyridin-3-ol 
obtained in Reference Example 4 were successively used, and, by the same process as in 
Example 254 (Step 2) and (Step 3), a process based on this or a combination of these with a 
normal procedure, the title compound was obtained as a white solid. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 6.91-6.96 (1H, m), 7.14 
(2H, t, J = 8.4 Hz), 7.27-7.34 (1H, m), 7.48-7.54 (1H, m), 7.63 (1H, dd, J = 8.8, 2.7 Hz), 7.99 (1H, 
t, J = 7.6 Hz), 8.10 (1H, d, J = 8.8 Hz), 8.31-8.37 (1H, m), 8.59 (1H, d, J = 2.7 Hz), 8.70-8.76 (1H, 
m). 
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ESI-MS (m/e): 527 (M+H). 
Example 256 

5-fpvridine-2-vloxvV2-pvridine-2-vl-6-(4-methanesulphonvl-phenoxvV 

Using 5-fluoro-4-(4-methanesulphonyUphenoxy)-2-nitro-phenylamine obtained in Example 14 
and 2-hydroxypyridine, the title compound was obtained as a brown solid by the same process as 
in Example 14, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.09 (3H, s), 6.81 (1H, d, J = 8.2 Hz), 7.02 (2H, d, J = 8.6 Hz), 7.02-7.07 
(1H, m), 7.49-7.54 (1H, m), 7.55 (1H, s), 7.63 (1H, s), 7.71-7.77 (1H, m), 7.83 (2H, d, J = 8.6 
Hz), 7.98-8.03 (2H, m), 8.31 (1H, d, J = 7.6 Hz), 8.76 (1H, d, J = 4.3 Hz). 
ESI-MS (m/e): 459 (M+H). 

Example 257 

5-(2-difluoromefooxv-pvridine-3-vto ^^ 
nzimidazole 

Using 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and 2-difluoromethoxy-pyridin-3-ol, the title compound was obtained as a straw-coloured solid 
by the same process as in Example 14, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.10 (3H, s), 7.05 (2H, d, J = 8.4 Hz), 7.13-7.20 (1H, m), 7.33-7.70 (4H, 
m), 7.48 (1H, t, J = 72.8 Hz), 7.87 (2H, d, J - 8.4 Hz), 7.92 (1H, d, J = 4.5 Hz), 8.01 (1H, t, J - 
7.4 Hz), 8.32 (1H, d, J = 7.8 Hz), 8.77 (1H, brs). 
ESI-MS (m/e): 525 (M+H). 

Example 258 

5-n-methvl-2-oxo-1.2-dihvdro-pvri^ 
-vl-lH-benzimidazole 

Using 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and l-methyl-2-oxo-l,2-dihydro-pyridin-3-ol, the title compound was obtained as a brown solid 
by the same process as in Example 14, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 3.04 (3H, s), 3.56 (3H, s), 6.06 (1H, td, J - 7.0, 2.7 Hz), 6.84 (1/2H, d, J = 
7.4 Hz), 6.88 (1/2H, dd, J = 7.4, 1.8 Hz), 7.05-7.15 (3H, m), 7.20 (1/2H, s), 7.28 (1/2H, d, J = 1.2 
Hz), 7.38 (1H, dd, J = 6.6, 4.7 Hz), 7.46 (1/2H, s), 7.60 (1/2H, s), 7.80-7.90 (3H, m), 8.36 (1H, t, 
J = 7.2 Hz), 8.62 (1H, d, J - 4.4 Hz). 
ESI-MS (m/e): 489 (M+H). 

Example 259 
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5-(2-difluoromethoxv-pvridine-3-vloxvV^ 

midazole 

Stepl 

Synthesis of 5-fluoro-4-(4-ethane sulfonvl-phenoxvV2-nitro-phenvlamine 

Using 6-ethanesulfonyl-pyridin-3-ol, the title compound was obtained by the same process as in 

Example 14, a process based on this or a combination of these with a normal procedure. 

Step 2 

Production of 5-f2"difluoromethoxy-pyridine>3-vloxvV6-(4"ethanesulfonvl-phenoxyV2 
-pvridine-2-vl-lH-benzimidazole 

Using 5-fluoro-4-(4-ethanesulfonyl-phenoxy)-2-nitro-phenylamine and 2-difluoromethoxy- 
pyridin-3-ol, the title compound was obtained as a straw-coloured solid by the same process as in 
Example 14, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.20 (3H, t, J = 7.4 Hz), 3.15 (2H, q, J = 7.4 Hz), 7.04 (2H, d, J = 8.4 Hz), 
7.06-7.15 (1H, m), 7.30-7.70 (4H, m), 7.46 (1H, t, J = 72.9 Hz), 7.80 (2H, d, J = 8.4 Hz), 7.89 
(1H, d, J = 4.3 Hz), 7.99 (1H, t, J = 7.7 Hz), 8.30 (1H, d, J - 8.0 Hz), 8.74 (1H, brs) 
ESI-MS (m/e): 539 (M+H). 

Example 260 

5-(2-difluoromethoxv-pvridine-3-vloxvV6-(4-ethanesulfonvl-phenoxvV2-pvrazine-2-vl-lH-benzi 
midazole 

Using 4-(2-difluoromethoxy-pyridine-3-yloxy)-5-(4-ethanesulfonyl-phenoxy)-benzene-l,2- 
diamine obtained in Example 259 (Step 2), the title compound was obtained as a straw-coloured 
solid by the same process as in Example 197, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.27 and 1.28 (total 3H, .each t, J = 7.4 Hz), 3.09 and 3.10 (total 2H, each q, 
J = 7.4 Hz), 6.98 and 6.99 (total 2H, each d, J = 9.0 Hz), 7.04-7.10 (1H, m), 7.23 and 7.42 (total 
1H, each s), 7.25-7.30 (1H, m), 7.36 and 7.37 (total 1H, each t, J = 73.0 Hz), 7.52 and 7.73 (total 
1H, each s), 7.80 and 7.81 (total 2H, each d, J = 9.0 Hz), 7.90-7.96 (1H, m), 8.58-8.63 (1H, m), 
8.68 and 8.69 (total 1H, each d, J = 2.4 Hz), 9.61 and 9.63 (total 1H, each d, J = 1.5 Hz). 
ESI-MS (m/e): 540 (M+H). 

Example 261 

5-(2.4-difluoro-phepoxvV6-( r 4-ethanesulfonvl-phenoxvV2-pvrazine-2-vl-lH-benzimidazole 
Using 4-fluoro-5-(4-ethanesulfonyl-phenoxy)-2-nitro-phenylamine obtained in Example 259 
(Step 1) and 2,4-difluoro-phenol, the title compound was obtained as a white solid by the same 
process as in Example 259, a process based on this or a combination of these with a normal 
procedure. 
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1H-NMR(CD30D) 5 : 1.21 (3H, t, J = 7.4 Hz), 3.19 (2H, q, J = 7.4 Hz), 6.89-6.95 (1H, m), 
7.01-7.12 (2H, m), 7.1 1 (2H, d, J = 8.4 Hz), 7.23-7.67 (3H, m), 7.84 (2H, d, J = 8.4 Hz), 7.99 (1H, 
t, J = 7.4 Hz), 8.29 (1H, d, J « 8.2 Hz), 8.75 (1H, brs) 
ESI-MS (m/e): 508 (M+H). 

Example 262 

4-0 -methyl- lH-imidazol-2-vl sulph anvlV6-(4-dimethvlcarbamovl-phenoxvV2 -pyridine- 2-vl 
-1 H-benzimidazole 

1 -methyl- lH-imidazole-2-thiol and 4-hydroxy-N,N-dimethylbenzamide were successively used, 

and, by the same process as in Example 67, a process based on this or a combination of these 

with a normal procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) S : 3.09 (6H, s), 3.87 (3H, s), 6.69 (1H, s), 6.74 (1H, s), 6.79-6.89 (2H, m), 

7.07 (2H, d, J = 8.4 Hz), 7.16 (1H, d, J = 2.0 Hz), 7.42 (2H, d, J - 8.4 Hz), 7.53 (1H, t, J = 7.6 

Hz), 7.64 (1H, d, J = 2.0 Hz), 8.17 (1H, d, J = 7.4 Hz). 

ESI-MS (m/e): 471 (M+H). 

Example 263 

4-(pyridin-2-vl sulphanvlV6-(4»dimethylcarbamovl-phenoxvV2-pvridine-2-vl-l H-benzimidazole 
Pyridine-2-thiol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 5 : 3.05 (3H, s), 3.09 (3H, s), 6.90-7.08 (4H, m), 7.30-7.65 (6H, m), 7.85 (1H, 
t, J = 7.5 Hz), 8.37 (1H, d, J « 7.8 Hz), 8.45 (1H, d, J = 3.9 Hz), 8.62 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 468 (M+H). 

Example 264 

4-(2.6-difluoro-phenoxvV6-f4-methanesulphonvl-phenoxvV2-pvridine-2-vl-lH-benzimidazole 
2,6-difluoro-phenol and 4-methanesulphonyl-phenol were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.25 (1H, s), 7.16-7.24 (3H, m), 7.49-7.54 (1H, m), 
7.60-7.66 (1H, m), 7.70-7.78 (1H, m), 7.95 (2H, d, J = 8.4 Hz), 8.02 (1H, m), 8.40 (1H, d, J - 4.7 
Hz), 8.70 (1H, d, J = 2.3 Hz), 8.78 (1H, d, J = 2.3 Hz). 
ESI-MS (m/e): 494 (M+H). 

Example 265 

4-a-methvl-2-oxo-U-dihvdro-p\Tidm^ 
-vl- 1 H-benzimidazole 
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3- hydroxy-l -methyl- lH-pyridin«2-one and 4-methanesulphonyl-phenol were successively used, 
and, by the same process as in Example 67, a process based on this or a combination of these 
with a normal procedure, the title compound was obtained as a straw-coloured solid. 
1H-NMR(CD30D) 6 : 3.10 (3H, s), 3.63 (3H, s), 6.35 (1H, t, J = 7.1 Hz), 6.39 (1H, s), 7.06 (1H, 
s), 7.16 (2H, d, J = 8.0 Hz), 7.34 (1H, d, J = 7.2 Hz), 7.42-7.52 (1H, m), 7.53 (1H, dd, J = 6.8, 1.6 
Hz), 7.90 (2H, d, J = 8.0 Hz), 7.91-8.00 (1H, m), 8.28-8.38 (1H, m), 8.71 (1H, s). 

ESI-MS (m/e): 489 (M+H). 

Example 266 

4- (2,6-difluoro-phenoxv1-6-(6-methanesulphonv 
dazole 

2,6-difluoro-phenol and 6-methanesulphonyl-pyridin-3-ol obtained in Reference Example 3 were 
successively used, and, by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained. 
1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.39 (1H, s), 7.16-7.24 (2H, m), 7.21 (1H, d, J = 8.6 Hz), 
7.32-7.40 (1H, m), 7.54-7.58 (1H, m), 8.06 (1H, d, J = 8.6 Hz), 8.47 (1H, d, J = 2.3 Hz), 8.72 (1H, 
d, J = 2.3 Hz), 8.79 (1H, s), 9.56 (1H, s). 
ESI-MS (m/e): 496 (M+H). 

Example 267 

4-f2,6-difluoro-phenoxvV6-(6-methanesulphonvl-pvridine-3-vloxv)-2-pvridine-2-vl-lH-benzimi 
dazole 

Using 3-(2,6-difluoro-phenoxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine 
obtained in Example 266, the title compound was obtained by the same process as in Example 
196 (Step 6), a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 3.32 (3H, s), 6.47 (1H, s), 7.19-7.26 (3H, m), 7.34-7.42 (1H, m), 
7.56-7.63 (2H, m), 8.05-8.1 1 (2H, m), 8.41 (1H, d, J = 8.6 Hz), 8.48 (1H, d, J = 2.3 Hz), 8.83 (1H, 
d,J = 4.7 Hz). 
ESI-MS (m/e): 495 (M+H). 

Example 268 

4-(2.6-difluoro-phenoxv)-6-( 6-ethanesulfonvl-pvridine-3-vloxvV2-pvrazine-2-vl- 1 H-benzimidaz 
ole 

2,6-difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol obtained in Reference Example 4 were 
successively used, and, by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.38 (1H, s), 7.10-7.25 
(3H, m), 7.32-7.40 (1H, m), 7.56 (1H, dd, J = 8.6, 2.3 Hz), 8.06 (1H, d, J = 9.0 Hz), 8.48 (1H, d, J 
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= 2.7 Hz), 8.72 (1H, d, J = 2.7 Hz), 8.79 (1H, s), 9.56 (1H, s). 
ESI-MS (m/e):510(M+H). 

Example 269 

4-(2.6-difluoro-phenoxvV6-(6-etha^ 
le 

Using 3-(2,6-difluoro-phenoxy)-5-(6-ethanesulfonyl-pyridineO-yloxy)-benzene-l,2-diamine 
obtained in Example 268, the title compound was obtained by the same process as in Example 
196 (Step 6), a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.44 (1H, s), 7.18-7.25 
(3H, m), 7.32-7.41 (1H, m), 7.55-7.62 (2H, m), 8.03-8.09 (2H, m), 8.41 (1H, d, J = 7.8 Hz), 8.49 
(1H, d, J = 2.3 Hz), 8.81 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 270 

4-(2-nuoro-pvridine-3-vloxvV6-(6-mefo 
zimidazole 

2-fluoro-pyridin-3-ol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 68, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (DMSO-d6) 6 : 3.23 (3H, s), 6.09 (1H, d, J = 2.3 Hz), 6.35 (1H, d, J - 2.3 Hz), 7.28 
(1H, dd, J = 7.8, 5.5 Hz), 7.59-7.61 (1H, m), 7.66-7.67 (1H, m), 7.84-7.85 (1H, m), 8.6 (1H, d, J 
= 8.6 Hz), 8.70-8.74 (1H, m), 8.87 (1H, d, J = 2.3 Hz), 9.15 (1H, d, J - 1.6 Hz), 9.86 (1H, s). 
ESI-MS (m/e): 479 (M+H). 

Examples 271, 272 

4-(2-fluoro-pvridine-3-vloxvV6-f6-methanesulphonvl-pvridine-3-vloxvV2-pvridine-2-vl- 

lH-benzimidazole and 

4-(2-oxo-L2-dihvdro-pvridine-3-vloxvV6-f6-methanesulphonvl-pvridine-3-vloxvV2-pvridine-2- 
vl- 1 H-benzimidazole 

2-fluoro-pyridin-3-ol and 6-methanesulphonyl-pyridin -3-ol were successively used, and, by the 
same process as in Examples 108-1 and 108-2, a process based on these or a combination of these 
with a normal procedure, the title compound was respectively obtained. 

4-(2-fluoro-pvridine-3-vloxvV6-f6-methanesulphonvl-pyridine-3-vloxvV2-p\nridine-2-vl-lH-benz 
imidazole 

1H-NMR(CD30D) 8 : 3.23 (3H, s), 6.19 (1H, d, J = 2.3 Hz), 6.55 (1H, d, J = 2.3 Hz), 7.23 (1H, 
dd, J = 4.2, 2.1 Hz), 7.61-7.64 (2H, m), 7.67 (1H, dd, J = 8.6, 2.7 Hz), 7.84-7.85 (1H, m), 8.02 
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(1H, td, J = 7.8, 1.6 Hz), 8.09 (1H, d, J = 8-6 Hz), 8.16 (1H, d, J - 7.8 Hz), 8.51 (1H, d, J = 2.3 
Hz), 8.68 (1H, d,J = 4-7 Hz). 
ESI-MS (m/e): 478 (M+H). 

6-(6-methanesulphonvl-pvridine-3-vloxv)-4-(2-ox 
pyridine-2 -vl- 1 H-benzimidazole 

1H-NMR (DMSO-d6) 6 : 3.25 (3H, s), 6.61-6.62 (2H, m), 6.97-7.00 (2H, m), 7.63-7.67 (2H, m), 
8.02-8.1 1 (4H, m), 8.56 (1H, d, J = 2.3 Hz), 8.74 (1H, d 5 J = 4-7 Hz), 10.33 (1H, s) 
ESI-MS (m/e): 476 (M+H). 

Example 273 

4-(2-fluoro-pvridine-3-vloxv)-6-(4-methaDesulphonvl-pbenoxvV2-pvridine-2-vl-lH 
-benzimidazole 

2- fluoro-pyridin-3-ol and 4-methanesulphonyl-phenol were used successively, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 3.13 (3H, s), 6.67 (1H, d, J = 2.0 Hz), 7.21-7.25 (2H, m), 7.35-7.39 (2H, 
m), 7.60-7.63 (1H, m), 7.77-7.82 (1H, m), 7.95-7.97 (2H, m), 8.00-8.09 (2H, m), 8.36 (1H, d, J = 
8.2 Hz), 8.83 (1H, d,J = 4.7 Hz). 
ESI-MS (m/e): 477 (M+H). 

Example 274 

4- n-methvl-2-oxo-l J-dihvdro-pvridine-3-vloxyV6-( > 4-ethanesulfonvl-phenoxvV2-pvridine-2-vl- 
1 H-benzimidazole 

Stepl 

Synthesis of S-(4-ethane sulfon vl-phenoxvV 3 4 1 -methvl-2-oxo- 1 .2-dihvdro- 

pvridine-3-vloxvVbenzene- 1 .2-diamine 

3 - hydroxy- 1 -methyl- 1 H-pyridin-2-one and 4-ethanesulphonyl-phenol were successively used, 
and, by the same process as in Example 67 (Step l)-(Step 4), a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as brown oily 
substance. 

Step 2 

Production of 4-( 1 -methvl-2-oxo- 1 .2-dihvdro-pvridine-3-vloxvV 6 -(4-ethanesulfonvl- 

phenoxvV 2-pvridine-2-vl- 1 H-benzimidazole 

Using 

5- (4-ethanesulfonyl-phenoxy)-3-(l -methyl-2-oxo- 1 ,2-dihydro-pyridine-3-yloxy)-benzene-l ,2-dia 
mine obtained in (Step 1), the title compound was obtained as a white solid by the same process 
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as in Example 204 (Step 2), a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J - 7.4 Hz), 3.65 (3H, s), 6.37 (1H, t, 
J = 7.2 Hz), 6.42 (1H, s), 7.09 (1H, s), 7.20 (2H, d, J = 8.8 Hz), 7.37 (1H, d, J = 6.6 Hz), 
7.46-7.54 (1H, m), 7.55 (1H, d, J « 6.0 Hz), 7.88 (2H, d, J = 8.8 Hz), 7.94-8.02 (1H, m), 8.36 (1H, 
d,J = 7.6 Hz), 8.73 (1H, s). 
ES1-MS (m/e): 503 (M+H). 

Example 275 

4-(l-methvl-2-oxo-1.2-dihvdro-pvridin^ 
-2-vI- 1 H-benzimidazole 

3- hydroxy-l -methyl- lH-pyridin-2-one and 4-(propane-2-sulfonyl)-phenol were successively used, 
and, by the same process as in Example 274, a process based on this or a combination of these 
with a normal procedure, the title compound was obtained as a white solid. 
1H-NMR(CD30D) 6 : 1.27 (6H, d, J = 6.8 Hz), 3.27-3.38 (1H, m), 3.65 (3H, s), 6.37 (1H, t, J = 
7.4 Hz), 6.42 (1H, s), 7.10 (1H, s), 7.20 (2H, d, J = 8.8 Hz), 7.35-7.45 (1H, m), 7.47-7.54 (1H, m), 
7.55 (1H, d, J = 6.8 Hz), 7.85 (2H, d, J = 8.8 Hz), 7.27-8.03 (1H, m), 8.30-8.40 (1H, m), 8.74 (1H, 
s). 

ESI-MS (m/e): 517 (M+H). 
Example 276 

4- (2 < 6-difluoro-phenoxvV6-(6-ethanesulphonvl-pvridin-3-vloxvV2-(lH-pyrazol-3-vlVlH-ben 
idazole 

Using 3-(2,6-difluoro-phenoxy)-5-(6-ethane sulfonyl-pyridin-3-yloxy)-benzene- 1,2 -diamine 
obtained in Example 268 and lH-pyrazole-3-carboxaldehyde, the title compound was obtained by 
the same process as in Example 202, a process based oh this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 6.28-6.32 (1H, m), 7.09 
(1H, s), 7.19 (2H, t, J = 8.2 Hz), 7.34 (1H, s), 7.52 (1H, t, J = 4.5 Hz), 7.83 (1H, s), 8.04 (1H, d, J 
= 8.6 Hz), 8.46 (1H, d, J = 2.7 Hz). 
ESI-MS(m/e): 498 (M+H). 

Example 277 

4-n-methvl-2-oxo-1.2-dihvdro-pvridin-3-vloxvV6-( , 4-fN.N-dimethvlamino 
sulfonvO-phenoxv V2-pvridin-2-vl- 1 H-benzimidazole 

3-hydroxy-l -methyl- lH-pyridin-2-one and 4-(N,N-dimethylamino sulfonyl)-phenol were 
successively used, and, by the same process as in Example 274, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as a pale yellow 
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solid. 

1H-NMR (DMS0-d6) 8 : 2.58 (6H, s), 3.48 (3H, s), 6.21 (1H, t, J = 7.1 Hz), 6.31 (1H, s), 6.91 
(1H, s), 7.16 (2H, d, J = 8.8 Hz), 7.30 (1H, d, J = 6.4 Hz), 7.52 (1H, dd, J = 7.5, 5.7 Hz), 7.60 (1H, 
d, J = 5.1 Hz), 7.71 (2H, d, J = 8.8 Hz), 7.99 (1H, td, J = 7.8, 1.6 Hz), 8.27 (1H, d, J = 7.8 Hz), 
8.73 (1H, d,J = 4.6 Hz). 
ESl-MS(m/e):518(M+H). 

Example 278 

4-(2-chloro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzimidazole 
Step 1 

Synthesis of 3-(2-chloro-phenoxy)-5-(6-ethane sulfonyl-pyridin -3-yloxy)- benzene- 1,2-diamine 
2-chlorophenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and the title 
compound was obtained as brown oily substance by the process of Example 67 (Step 1) to (Step 
4), by a method based on this, or by combining these with the normal method. 

Step 2 

Production of 4-(2-chloro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3- 

yloxy)-2-pyrazin-2-yl-lH-benzimidazole 

Using 3-(2-chloro-phenoxy)-5-(6-ethane sulfonyl-pyridin-3-yloxy)-benzene- 1,2 -diamine obtained 
in (Step 1), the title compound was obtained as a white solid by the same process as in Example 
205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 6.9 Hz), 3.39 (2H, q, J = 6.9 Hz), 6.28 (1H, d, J = 2.0 Hz), 
7.10-7.20 (1H, m), 7.28-7.31 (2H, m), 7.39-7.43 (1H, m), 7.57 (2H, td, J = 8.3, 4.2 Hz), 8.05 (1H, 
d, J = 8.6 Hz), 8.48 (1H, d, J - 2.7 Hz), 8.72 (1H, d, J = 2.3 Hz), 8.79-8.80 (1H, m), 9.58 (1H, s). 
ESl-MS(m/e): 508 (M+H). 

Example 279 

4-(2-fluoro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3-yloxy)-2 -pyrazin-2-yl-lH -benzimidazole 
2-fluoro-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 8 : 1.24 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.40 (1H, s), 7.10-7.20 
(1H, m), 7.28-7.34 (4H, m), 7.57 (1H, dd, J = 8.6, 2.7 Hz), 8.06 (1H, d, J - 8.6 Hz), 8.48 (1H, d, J 
= 2.7 Hz), 8.72 (1H, d, J = 2.3 Hz), 8.79-8.80 (1H, m), 9.56 (1H, s). 
ESI-MS(m/e): 492 (M+H). 

Example 280 

4-(2-trifluoromethvl-phenoxv)-6-(6-ethane sulfonvl-pvridin-3-vloxv)-2-pvrazine 
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-2-vl-lH-benzimidazole 

2- trifluoromethyl-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4Hz), 3.40 (2H, q, J - 7.4Hz), 6.50 (1H, d, J = 2.0Hz), 
7.24 (2H, d, J = 7.8Hz), 7.38 (1H, t, J = 7.8Hz), 7.59 (1H, dd, J = 8.6, 2.7Hz), 7.64 (1H, t, J = 
7.6Hz), 7.81 (1H, d, J = 7.8Hz), 8.06 (1H, d, J = 8.6Hz), 8.50 (1H, d, J = 2.7Hz), 8.71 (1H, d, J = 
2.3Hz), 8.78-8.79 (1H, m), 9.54-9.55 (1H, m) 
ESI-MS(m/e): 542 (M+H). 

Example 281 

4-(l-methvl-2-oxo-L2-dihvdro>pvridin-3-vloxvV6-(4-cvclopropane sulfonvl-phenoxvV2- 

pvridin-2-vl-l H-benzimidazole 

3- hydroxy-l-methyl-lH-pyridin-2-one and 4-cycIopropane sulphonyl phenol were successively 
used, and, by the same process as in Example 274, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as a pale yellow solid. 
1H-NMR (DMSO-d6) 6 : 1.01-1.15 (4H, m), 2.81-2.90 (1H, m), 3.51 (3H, s), 6.24 (1H, t, J = 7.0 
Hz), 6.35 (1H, d, J = 2.0 Hz), 6.95 (1H, d, J = 2.0 Hz), 7.18 (2H, d, J = 9.0 Hz), 7.33 (1H, dd, J = 
7.5, 1.8 Hz), 7.53-7.57 (1H, m), 7.63 (1H, dd, J = 6.8, 1.8 Hz), 7.87 (2H, d, J = 9.0 Hz), 8.02 (1H, 
td, J = 7.8, 1.8 Hz), 8.31 (1H, d, J = 8.0 Hz), 8.75 (1H, d, J = 4.1 Hz). 
ESI-MS(m/e):515(M+H). 

Example 282 

4- (2,6-difluoro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3-yloxy)-2 -(l-methyl-pyrazol-3-yl) 
- 1 H-benzim idazo le 

Using lH-l-methyl-pyrazole-3-carboxylic acid and 3 -(2, 6-difluoro-phenoxy)-5 -(6-ethane 
sulfonyl-pyridin-3-yloxy)-benzene-l,2-diamine obtained in Example 268, the title compound was 
obtained by the same process as in Example 203, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 4.12 (3H, s), 6.61 (1H, s), 
7.19 (1H, d, J = 2.3 Hz), 7.22 (1H, s), 7.25 (2H, dd, J = 5.6, 2.3 Hz), 7.37-7.43 (1H, m), 7.62 (1H, 
dd, J = 8.6, 2.7 Hz), 7.93 (1H, d, J = 2.3 Hz), 8.08-8.09 (1H, m), 8.51 (1H, d, J = 2.3 Hz). 
ESI-MS(m/e):512(M+H). 

Example 283 

4-(3 -trifluo romethvl-phenoxvV6-f 6-ethane sulfonvl-pvridin-3-vloxvV2- nvrazin-2 

-vl- 1 H-benzimidazole 

3-trifluoromethyl-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the 
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same process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 8 : 1.25 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.39 (1H, s), 7.25-7.37 
(5H, m), 7.57 (1H, dd, J = 4.3, 2.2 Hz), 8.06 (1H, d, J - 8.6 Hz), 8.48 (1H, d, J = 2.7 Hz), 8.72 
(1H, d, J = 2.7 Hz), 8.79 (1H, s), 9.56 (1H, s) 
ESI-MS(m/e): 542 (M+H). 

Example 284 

4-(4-trifluoromethvl-phenoxy)-6-(6-ethane 
sulfonyl-pyridin-3-YloxY)-2-pyrazin-2-yMH-benzimidazole 

4-trifluoromethyl-phenol and 6-ethane sulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.80 (1H, s), 7.32 (2H, d, 
J « 8.6 Hz), 7.66-7.64 (1H, m), 7.72 (2H, d, J = 8.6 Hz), 8.08 (1H, d, J = 9.0 Hz), 8.54-8.56 (1H, 
m), 8.70-8.73 (1H, m), 8.78 (1H, s), 9.50 (1H, s) 
ESI-MS(m/e): 542 (M+H). 

Example 285 

4-(2 .3 -difluoro-ph enox vV 6-f6-ethane sulfonvl-pvridin-3-vloxvV 2-pvrazin-2-vl-lH 

-benzimidazole 

2,3-difluoro-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and the title 
compound was obtained by the same process as in Example 278, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.3 Hz), 3.40 (2H, q, J - 7.3 Hz), 6.59 (1H, d, J = 1.6 Hz), 
7.12-7.18 (4H, m), 7.60 (1H, dd, J « 9.0, 2.7 Hz), 8.07 (1H, dd, J = 8.6, 0.8 Hz), 8.51 (1H, d, J = 
2.3 Hz), 8.71 (1H, d, J « 2.3 Hz), 8.79 (1H, dd, J - 2.7, 1.4 Hz), 9.53 (1H, d, J = 1.6 Hz). 
ESI-MS(m/e):510(M+H). 

Example 286 

4-f 2-cvano-phenoxvV6-(6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl- 1 H -benzimidazole 
2-cyanophenol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the tide compound was obtained. 

1H-NMR(CD30D) 6 : 3.23 (3H, s), 6.86 (1H, d, J = 2.0 Hz), 7.21 (1H, d, J = 8.2 Hz), 7.33-7.37 
(2H, m), 7.62-7.67 (3H, m), 7.84 (1H, d, J = 7.8 Hz), 8.04-8.11 (2H, m), 8.36 (1H, d, J = 7.8 Hz), 
8.54 (1H, d, J = 2.7 Hz), 8.82 (1H, d, J - 4.7 Hz). 
ESI-MS(m/e): 484 (M+H). 
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Example 287 

4-(2.4-difluoro-phenoxvV6-f6-ethane sulfonvl-pvridin-3-vloxvV2-pvridin-2 -vl-lH- 

benzimidazole 

2.4- difluoro-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6:1.11 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J - 7.4 Hz), 6.51 (1H, d, J = 2.0 Hz), 

7.05- 7.10 (2H, m), 7.37-7.39 (1H, m), 7.46-7.59 (3H, m), 7.98-8.02 (2H, m), 8.26 (1H, d, J = 7.8 
Hz), 8.56 (1H, d, J = 2.7 Hz), 8.73 (1H, d, J = 4.3 Hz) 

ESI-MS(m/e): 509 (M+H). 

Example 288 

4-(pyridin-2-vl 

sulphanvlV6-(6-methanesulphonvl-pvridm-3-vloxvV2-pvridin-2-vl-lH-benzimidazole 
Pyridine-2-thiol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as yellow solid. 

1H-NMR (CDC13) 6 : 3.22 (3H, s), 7.03 (1H, d, J = 8.0 Hz), 7.06-7.10 (1H, m), 7.34 (1H, d, J = 
2.1 Hz), 7.37-7.41 (1H, m), 7.43 (1H, dd, J = 8.8, 2.8 Hz), 7.52 (1H, td, J - 7.8, 2.2 Hz), 7.64 (1H, 
d, J = 2.1 Hz), 7.88 (1H, td, J = 7.8, 1.8 Hz), 8.03 (1H, d, J = 8.8 Hz), 8.39 (1H, d, J = 7.8 Hz), 
8.45 (1H, dd, J = 4.9, 1.0 Hz), 8.51 (1H, d, J - 2.3 Hz), 8.64 (1H, d, J = 4.1 Hz). 
ESI-MS(m/e): 476 (M+H). 

Example 289 

4-(2,6-diflu oro-phenoxvV6-(6-ethane sulfonvl-pvridin-3-vloxvV5-fluoro-2 -pvrazin-2-vl -1H 
-benzimidazole 

2.6- difluoro-phenol, 6-ethane sulfonyl-pyridin-3-ol and pyrazine-2-carboxylic acid were 
successively used, and, by the same process as in Example 119, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as pale yellow 
solid. 

1H-NMR (CDC13) 6 : 1.30 and 1.32 (total 3H, each t, J = 7.4 Hz), 3.38 and 3.40 (total 2H, each q, 
J = 7.4 Hz), 6.96-7.03 (2H, m), 7.10-7.20 (1H, m), 7.14 and 7.52 (total 1H, each d, J - 6.0 Hz), 
7.34 and 7.38 (total 1H, each dd, J = 8.6, 2.8 Hz), 8.03 and 8.06 (total 1H, each d, J - 8.6 Hz), 
8.48 and 8.52 (total 1H, each d, J = 2.8 Hz), 8.55-8.72 (2H, m), 9.38 and 9.62 (total 1H, each d, J 
= 1.5 Hz). 

ESI-MS(m/e): 528 (M+H). 
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Example 290 

4-(2 .6-difluoro-phenox v )-6-( 6-ethane 

sulfoDvl-pvridin-3"VloxvV5-fluoro-2-pvridin>2-vl>lH-beDzimidazole 

Using 3-(2,6-difluoro-phenoxy)-4-fluoro-5-(6-ethane sulfonyl-pyridin-3-yloxy) -benzene -1,2- 
diamine obtained in Example 289, the title compound was obtained as a brown solid by method 
of Example 196 (Step 6), a method based on this, or a combination of these with a normal 
method. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.94-7.01 (2H, m), 
7.04-7.50 (4H, m), 7.79-7.95 (1H, m), 7.99-8.07 (1H, m), 8.23 and 8.37 (total 1H, each d, J = 7.0 
Hz), 8.48 (1H, s), 8.60-8.68 (1H, m) 
ESI-MS(m/e): 527 (M+H). 

Example 291 

4-(2»6-difluoro-phenoxvV6-(6-etfaane 

sulfonvl-pvridine-3-vloxvV5-fluoro-2-n-methvl-lH-pvrazol-3-vlVlH-benzimidazole 
Using 3-(2,6-difluoro-phenoxy)-4-fluoro-5-(6-ethanesulfonyl-pyridin-3-yloxy) benzene- 
1,2-diamine obtained in Example 289, and lH-l-methyl-pyrazole-3-carboxylic acid, the title 
compound was obtained as a pale yellow solid by the same process as in Example 203, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.23 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 4.02 (3H, s), 6.94 (1H, s), 
7.01-7.12 (2H, m), 7.14-7.23 (1H, m), 7.29 (1H, d, J = 5.4 Hz), 7.51 (1H, d, J = 8.0 Hz), 7.70 (1H, 
s), 8.06 (1H, d, J = 8.6 Hz), 8.50 (1H, s) 
ESI-MS(m/e): 530 (M+H). 

Example 292 

4-(2.6-difluoro-phenoxvV6-f6-memanesulphonvl-pvridin-3-vloxvV5-fluoro-2-pvridin-2-vl-lH-be 
nzimidazole 

2,6-difluoro-phenol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 290, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 6 : 3.21 (3H, s), 6.98 (2H, t, J = 8.0 Hz), 7.05-7.50 (4H, m), 7.80-7.93 (1H, m), 
8.03 (1H, t, J = 8.8 Hz), 8.23 and 8.37 (total 1H, each d, J = 8.4 Hz), 8.47 (1H, s), 8.61 and 8.67 
(total 1H, each s). 
ESl-MS(m/e):513(M+H). 

Example 293 

l-(2-(6-(4-r2-hvdroxv-ethvl1-pte 
hanone 
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Using 4-bromo phenethyl-alcohol, the title compound was obtained as a white solid the same 
method as in an example 122, a method based on this, or a combination of these with a normal 
method. 

1H-NMR (CDC13) 5 : 1.05-2.90 (10H, m), 3.00-4.45 (4H, m), 5.20-5.45 (1H, m), 6.80-7.70 (7H, 
m), 7.85-7.95 (1H, m), 8.20-8.45 (1H, m), 8.50-8.80 (1H, m) 
ESI-MS(m/e): 443 (M+H). 

Example 294 

1- f2-f6-f4-f5-methvl-[13,41oxadiazol-2-vlVphenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vn-pviT 
olidin-1 -vlVethanone 

Using 2-(4-bromophenyl)-5-methyl-[ 1,3,4] oxadiazole, the title compound was obtained as a 
colourless oily substance by the same process as in Example 122, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.40-2.80 (10H, m), 3.50-3.95 (2H, m), 5.10-5.50 (1H, m), 6.90-7.60 (5H, 

m), 7.82-8.10 (3H, m), 8.35-8.45 (1H, m), 8.60-8.75 (1H, m). 

ESI-MS(m/e):481(M+H). 

Example 295 

1 -(2-( 644-r2-methvl-oxazol-5-vl1-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVpvrrolidin- 1 -v 
P-ethanone 

Using 5-(4-bromophenyl)-2-methyl-oxazole, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.66-2.66 (10H, m), 3.53-3.94 (2H, m), 5.21-5.57 (1H, m), 6.93-7.92 (9H, 
m), 8.30-8.69 (2H, m), 10.61-10.97 (1H, m) 
ESI-MS(m/e): 480 (M+H). 

Example 296 

2- hvdroxv- 1 -(2-(6-(4-methanesulphonvl-l -phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vl)-pvrro 
lidin-1 -vlVethanone 

Using 5-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole 
enantiomer B obtained in Example 163, the title compound was obtained as a white solid by the 
same process as in Example 168, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.84-2.16 (3H, m), 2.24-2.43 (1H, m), 3.12 and 3.14 (total 3H, each s), 
3.49-4.24 (4H, m), 5.17-5.38 (1H, m), 7.20-7.58 (5H, m), 7.93-8.04 (3H, m), 8.26-8.30 (1H, m), 
8.73 (1H, s) 

ESI-MS(m/e): 493 (M+H). 
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Examples 297, 298 
l-(2-(6-(6-ethane 

sulfonvl-pYridin-3-vloxv)-2-pyridin-2-vl-3 

1 -(2-(6'(5-chloro-pvridin-2>vloxvV2-pvridiD-2-vl-3H-benzimidazol-5>vn"pvrrolidin> 1 -vlVethano 
ne 

Using 5-chloro-2-ethane sulfonyl-pyridine, the title compounds were respectively obtained by the 
same process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

l-(2-(6-(6-ethane sulfonvl-t>vridin-3>vloxv)-2-pvridin-2-vU3H-ben2imidazol-5»vl-V pvrrolidin 
-1-vlVethanone 

1H-NMR (CDC13) 6 : 1.00-1.34 (3H, m), 1.44-2.41 (7H, m), 3.11-3.89 (4H, m), 5.05-5.47 (1H, 
m), 6.73-8.72 (9H, m), 10.89-1 1.47 (1H, m). 
ESI-MS(m/e): 492 (M+H). 

1 -f 2-( 6-f5-chloro-pvridin-2-vloxy V2-pvridin-2- vl-3H-benzimidazol-5-vlVpvrrolidin- 1 -vO- 
ethanone 

1H-NMR (CDC13) 6 : 1.51-2.33 (7H, m), 3.41-3.90 (2H, m), 5.03-5.45 (1H, m), 6.79-8.67 (9H, 
m), 10.80-11.00 (lH,m). 
ESI-MS(m/e): 434 (M+H). 

Example 299 

5-(4-methanesulphonvl-phenoxvV2-pvrazin-2-vl-6-pvrrolidin-2-vl-lH-benzimidazole enantiomer 
A and enantiomer B 
Step 1 

Synthesis of 2>2,2-trifluoro-l-(2-(6-r4-methanesulphonvl~phenoxvV2- pvrazin-2-vl 
-3 H-benzimidazol-5 -ylVpyrrolidin' 1 -yl)-ethanone 

To 1 ml of a pyridine solution of 53 mg l-(2-(4,5-diamino-2 
-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidin- 1 -y l)-2,2,2-trifluoro-ethanone obtained from 
Example 162 (Step 6) were added successively pyrazine-2-carboxylic acid 14.5 mg, 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide monohydrochloride 27.0 mg, and the reaction 
liquor was stirred at room temperature for three hours. The reaction liquor was diluted with 
saturated aqueous sodium chloride solution and extraction was carried out with ethyl acetate. The 
organic layers were combined, and washed successively with saturated ammonium chloride 
aqueous solution, saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was dissolved in toluene 1 ml, and p-toluenesulfonic acid monohydrate 9.9 mg 
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was added, and the reaction liquor was stirred at 120°C for six hours. After cooling, the reaction 
liquor was diluted with ethyl acetate, washed successively with saturated aqueous sodium 
bicarbonate, saturated aqueous sodium chloride solution, then dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the residue was 
refined by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol - 9/1), and the title compound was obtained as oily 
substance. 

Step 2 

Synthesis of 5-(4-methanesulphonvI-phenoxv)-2-pvrazin -2-vl-6-pvrrolidin-2 

-vl- 1 H-benzimidazole 

To a solution of 2,2,2-trifluoro-l-(2-(6-(4 -methanesulphonyl-phenoxy) -2-pyrazin-2-yl-3H- 
benzimidazol- 5-yl)-pyrrolidin-l-yl)-ethanone 40 mg dissolved in a mixture of methanol 1.6 ml 
and water 0.4 ml was added potassium carbonate 55 mg, and the reaction liquor was stirred at 
room temperature overnight. The reaction liquor was concentrated under reduced pressure, and 
saturated ammonium chloride aqueous solution was added to the residue and thereafter, it was 
extracted with chloroform and was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and it was refined by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), 

chloroform/methanol/aqueous ammonia = 90/10/1) and the title compound was obtained as oily 
substance. 

Step 3 

Production of 5-(4-methanesulphonvl-p henoxvV 2-pvrazin-2-vl-6-pvrrolidin-2-vM H 

-benzimidazole enantiomer A and enantiomer B 

5-(4-methanesulphonyl-phenoxy)-2-p^ 7.2 mg was 

optically-resolved on optical resolution column (CHIRALPAK AD 2cm phi x 25 cm L (Diacel 
Chemical Industries, Ltd.), moving phase: hexane/ethanol/diethylamine 20/80/0.1, flow rate 10 
ml/min) and enantiomer A (retention time: 21.5 min), enantiomer B (retention time = 25.3 min) 
were respectively obtained as a yellow oily substance. 

Example 300 

l.(2-(6-(4-methanesulphonvl-pheno 
hanone Enantiomer A 

Using 5-(4-methanesulphonyl-phenoxy)-2- pyrazin-2-yl-6-pyrrolidin-2-yl- 1 H -benzimidazole 
enantiomer A obtained in Example 299, the title compound was obtained as an oily substance by 
the same process as in Example 164, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR (CDC13) & : 1.80-2.42 (7H, m), 3.00-3.09 (3H, m), 3.57-3.90 (2H, m), 5.10-5.43 (1H, 
m), 7.02-8.00 (6H, m), 8.57-8.73 (2H, m), 9.55-9.48 (1H, m). 
ESI/MS(m/e): 478 (M+H). 

Example 301 

l-(2-f6-(4-methanesulphonv^ 
hanone enantiomer B 

Using 5-(4-methanesulphonyl-phenoxy)- 2-pyrazin-2-yl-6- pyrrolidin-2-yl-lH- benzimidazole 
enantiomer B obtained in Example 299, the title compound was obtained as an oily substance by 
the same process as in Example 164, a process based on this or a combination of these with a 
normal procedure. 
ESI-MS(m/e): 478 (M+H). 

Example 302 

l-(2-(6-(6-fpropane-2-sulfonviypvrid^ 
p vrrolidin- 1 -vlVethanone 

Using 5-chloro-2-(propane-2-sulfonyl)-pyridine, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) b : 1.11-1.40 (6H, m), 1.55-2.43 (7H, m), 3.54-3.89 (3H, m), 5.11-5.48 (1H, 
m), 6.67-8.72 (9H, m), 11.00-11.69 (1H, m) 
ESI-MS (m/e): 506 (M+H). 

Example 303 

l-(2-f6-(4-memanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVpvrroli 
phenvl-propan- 1 -one 

Using 3 -phenyl-propionic acid, the title compound was obtained as a colourless oily material by 
the same method as in an example 296, a method based on this, or a method which combined 
these and the normal method. 

1H-NMR (CDC13) 6 : 1.10-3.10 (11H, m), 3.40-4.00 (2H, m), 4.90-5.30 (1H, m), 6.80-8.00 (13H, 
m), 8.30-8.50 (1H, m), 8.60-8.75 (1H, m), 10.50-11.20 (1H, m). 
ESI-MS(m/e): 567 (M+H). 

Example 304 

1- (2-(6-(4-meftanesulphonvl-phenoxvV2-pvri^ 
hane thione 

To 1 ml of chloroform solution of 5-(4-methanesulphonyl-phenoxy)- 

2- pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole enantiomer B 20mg obtained in Example 163, 
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ethyl dithioacetate 0.010 ml were added, and the reaction liquor was stirred at room temperature 
overnight. The reaction liquor was diluted with chloroform, then washed successively with 
saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution and was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure, and it was refined by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 9/1), to obtained 
the title compound as a white solid. 

1H-NMR (CDC13) 6 : 1.50-2.80 (7H, m), 3.00-3.20 (3H, m), 3.60-4.40 (2H, m), 5.30-5.50 (1H, 
m), 7.00-7.60 (5H, m), 7.80-8.00 (3H, m), 8.30-8.50 (1H, m), 8.60-8.75 (1H, m). 
ESI-MS(m/e): 493 (M+H). 

Example 305 

2-fluoro-l-f2-f6-r4-meth anesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vn 
-pviTolidin- 1 -vD- ethanone 

Using sodium fluoroacetate, the title compound was obtained by the same process as in Example 

168, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.67-2.40 (4H, m), 3.00-3.13 (3H, m), 3.51-4.00 (2H, m), 4.48-5.06 (2H, 

m), 5.18-5.46 (1H, m), 7.02-7.69 (5H, m), 7.80-7.98 (3H, m), 8.34-8.44 (1H, m), 8.53-8.70 (1H, 

m), 10.82-11.12 (1H, m). 

ESI-MS(m/e): 495 (M+H). 

Example 306 

l-(2-r2-(5-bromo-pvridin-2-vn-6-( r 4-methanesulphonvl-phenoxvV3H-benzimida2ol-5-vlV 

pvrrolidin- 1 -vlVethanone 

Stepl 

Synthesis of 4-bromo-5-(4-methanesulphonvl-phenoxvV2-nitro-phenylamine 
To N,N-dimethylformamide 50 ml solution of 4-bromo-5-fluoro-2-nitrophenyl amine 6.4 g, 
4-methanesulphonyl-phenol 5.2 g, potassium carbonate 5.7 g were added successively, and the 
reaction liquor was stirred at 120°C for three hours. Water 200 ml was added to the reaction 
liquor and the precipitated solid was recovered by filtration and was dried, and the title compound 
was obtained as a brown solid. 

Step 2 

Synthesis of 2-(4-amino-2-r4-methan esulphonvl-phenoxvV5-nitro-phenvlVpvTTole-l- carboxvlic 
acid t-butvl ester 

To a solution of 4-bromo-5-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine 10.3 g in 
dimethoxyethane 100 ml, l-(t-butoxycarbonyl) pyrrole-2-boronic acid 7.9 g, dichlorobis triphenyl 
phosphine palladium 1.8 g, saturated sodium carbonate aqueous solution 50 ml and water 50 ml 
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were added successively, and under a nitrogen atmosphere, the reaction liquor was stirred at 80°C 
for one hour. After cooling, the reaction liquor was filtered with cellite, and the filtrate was 
diluted with ethyl acetate, and washed successively with water, saturated aqueous sodium 
chloride solution and thereafter, was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel column chromatography (eluent; hexane / ethyl acetate = 1/1) and the title compound 
was obtained as brown oily substance. 

Step 3 

Synthesis of 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidine-l -carboxylic 
acid t-butyl ester 

To a solution of 2-(4-amino-2-(4-methanesulphonyl-phenoxy) -5-nitro-phenyl) 
-pyrrole- 1 -carboxylic acid t-butyl ester 12g in 2-propanol 200 ml, water 20 ml, 5 % 
platinum-carbon catalyst 4 g were added, and the reaction liquor was stirred at 70°C under 
hydrogen pressure atmosphere of 50 kgf/cm2 for two days. The catalyst was eliminated by 
filtration with celite, and the solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified using silica gel column chromatography (eluent: chloroform / 
methanol = 50/1) and the title compound was obtained as dark brown oily substance. 

Step 4 

Synthesis of 2-f5-bromo-pvridin-2-vlV5-(4-methanesulphonvl-phenoxvV6 -pvrrolidin-2-vl -1H 
-benzimidazole 

To solution of 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy) 

-phenyl)-pyrrolidine-l -carboxylic acid t-butyl ester 500 mg in pyridine 10 ml were successively 
added 5-bromopyridine-2-carboxylic acid 220 mg and l-(3-dimethylaminopropyl)-3-ethyl 
carbodiimide monohydrochloride 260 mg, and the reaction liquor was stirred at room temperature 
for 12 hours. The reaction liquor was diluted with chloroform, and it was washed successively 
with water, saturated aqueous sodium chloride solution, then dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was dissolved in trifluoroacetic acid 10 ml, and the reaction liquor was heated under 
reflux for three hours. After cooling, the reaction liquor was distilled off under reduced pressure, 
and the obtained residue was diluted with chloroform, and it was made basic with saturated 
aqueous sodium bicarbonate, then, the organic layer was washed with saturated aqueous sodium 
chloride solution and was dried with anhydrous magnesium sulphate. The solvent was eliminated 
by distillation under reduced pressure and the obtained residue was purified using silica gel 
column chromatography (eluent : chloroform/methanol/aqueous ammonia = 50/1/0.1) and the 
title compound was obtained as a colourless oily substance. 
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StepS 

Production of l-(2-(2-(5-bromO"DvridiD-2>vn-6-(4-methanesulphonvl 

-phenoxvV 3H-benzimidazol-5-vn -pvrrolidin- 1 -vD-ethanone 

To solution of 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulphonyl-phenoxy) 

-6-pyrrolidin-2-yl-lH-benzimidazole 220 mg in pyridine 2 ml, was added acetic anhydride 0.050 
ml, and the reaction liquor was stirred at room temperature for 30 minutes. The reaction liquor 
was diluted with chloroform, and it was washed successively with water and saturated aqueous 
sodium chloride solution, then dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (chlorofonn/methanol/aqueous ammonia = 50/1/0.1), and the title 
compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 6 : 1.60-2.40 (7H, m), 2.90-3.15 (3H, m), 3.50-3.90 (2H, m), 5.05-5.50 (1H, 
m), 6.80-7.80 (4H, m), 7.80-8.05 (3H, m), 8.20-8.35 (1H, m), 8.60-8.80 (1H, m), 10.50-11.05 
(lH,m) 

ESI-MS(m/e): 555, 557 (M+H). 
Example 307 

l-(2-(2-r6-fluoro-p\Tidin-2-vl)-6-r4-methanesulphonvl-phenoxvV3H-benzimidazol-5-vlVpvrrolid 
in-l-vD-ethanone 

Using 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidine-l-carboxylic acid 
t-butyl ester and 6-fluoro-pyridine-2-carboxylic acid, the title compound was obtained the same 
process as in Example 306 (Step 4) (Step 5), a process based on these or a combination of these 
with a normal procedure. 

1H-NMR(CDC13) 6 : 1.70-2.40 (7H, m), 2.98-3.11 (3H, m), 3.57-3.90 (2H, m), 5.07-5.51 (1H, 
m), 6.81-8.32 (9H, m), 10.64-1 1.36 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 308 

l-(2-(2-pvridin-2-vl-6-(6-trifluorom 
D-ethanone 

Using 5-bromo-2-trifluoromethyl-pyridine, the title compound was obtained as a pale yellow 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 1.89 and 2.14 (total 3H, each s), 1.90-2.20 (3H, m), 2.24-2.50 (1H, m), 
3.63-3.99 (2H, m), 5.26-5.40 (1H, m), 7.34-7.63 (4H, m), 7.80-7.86 (1H, m), 7.94-8.02 (1H, m), 
8.29-8.37 (1H, m), 8.58-8.59 (1H, m), 8.73-8.78 (1H, m). 
ESI-MS(m/e): 468 (M+H). 
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Example 309 

l-(2-f6-f6-methanesulphonvl-pvridm^ 
l-yl)-ethanone Enantiomer A 
Stepl 

Synthesis of l-f2-(4,5-diamiDO-2-benzvloxv-phenvn-pvrrolidin-l-vlVetbanone enantiomer A and 
enantiomer B 

l-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-l-yl)-ethanone 2.2 g obtained from Example 
121 (Step 8) were optically-resolved on column for optical resolution (CHIRALPAK AS 2cm phi 
x 25 cmL (Daicel Chemical Industries Ltd), mobile phase: hexane/ethanol 30/70, flow rate: 15 
ml/min), and enantiomer A (retention time = 11.43min), enantiomer B (retention time = 
16.32min) were respectively obtained as black solids. 

Step 2 

Production of l-(2-f6-(6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl-3H 

-benzimidazol-5-ylVpyrrolidin-l-vlVethanone enantiomer A 

Using the 1 -(2-(4,5 -diamino-2-benzyloxy-pheny l)-pyrrolidin- 1 -y l)-ethanone enantiomer A 

obtained from Example 309 (Step 1) and 5-chloro-2-methanesulphonyl-pyridine, the title 

compound was obtained as an oily substance by the process of Example 121 (Step 9) - (Step 12), 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.80-2.42 (7H, m), 3.16-3.27 (3H, m), 3.57-3.91 (2H, m), 5.14-5.34 (1H, 

m), 7.04-8.10 (6H, m), 8.31-8.70 (3H, m), 10.59-10.94 (1H, m). 

ESI-MS(m/e): 478 (M+H). 

Example 310 

l-(2-(6-(6-methanesulphonvl-pwidin-3-vloxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVpvrrolidin- 
1-vlVethanone enantiomer B 

Using the l-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-l -yl)-ethanone enantiomer B 
obtained from Example 309 (Step 1), the title compound was obtained as an oily substance by the 
same process as in Example 309, a process based on this or a combination of these with a normal 
procedure. 

ESI-MS(m/e): 478 (M+H). 
Example 311 

(2-(6-(4-methanesulphonvl-phenoxvV2-p\^idin-2-vl-3H-benzimidazol-5-vlVpvn'olidin-l-vlVpyri 
din-2-vl-methanone 

Using pyridine-2-carboxylic acid and 5-(4-methanesulphonyl-phenoxy) 
-2-pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole enantiomer B obtained in Example 163, the 
title compound was obtained by the same process as in Example 296, a process based on this or a 
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combination of these with a normal procedure. 

1H-NMR(CDC13) 6 : 1.60-2.45 (4H, m), 2.91-3.09 (3H, m), 3.71-4.30 (2H, m), 5.44-5.60 and 
5.91-6.03 (total 1H, each m), 6.77-7.93 (11H, m), 8.10-8.66 (3H, m), 10.82-11.00 (1H, m). 
ESI-MS(m/e): 540 (M+H). 

Example 312 

(2-fluoro-phenvn.-(2-f6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVp 
yrrolidin- 1 -y lVmethanone 

Using 2-fluorobenzoic acid and 5-(4-methanesulphonyl-phenoxy) -2-pyridin-2-yl-6- 
pyrrolidin-2-yl-lH-benzimidazole enantiomer B obtained in Example 163, the title compound 
was obtained by the same process as in Example 296, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.51 (4H, m), 2.90-3.08 (3H, m), 3.40-4.08 (2H, m), 4.91-5.02 and 
5.46-5.60 (total 1H, each m), 6.55-8.69 (15H, m) 
ESl-MS(m/e): 557 (M+H). 
Example 313 

6-(l-acetvl pvrrolidin-2-vlV5-(4-fluoro phenoxvV2-isoxazol-3-vl-l H-benzimidazole 

Using isoxazole-3-carbaldehyde, the title compound was obtained by the same process as in 

Example a process based on this or a combination of these with a normal procedure process same 

as Example 189, this, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.80-2.46 (4H, m), 1.87 and 2.16 (total 3H, eachs), 3.58-3.88 (2H, m), 

5.13-5.1.7 and 5.52-5.55 (total 1H, each m), 6.85-7.40 (7H, m), 8.56 (1H, s). 

ESI-MS(m/e): 407 (M+H). 

Example 314 

5-f6-(l-acetvl-pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vloxvVpvridine-2- carbonitrile 
Using the 1 -(2-(4,5-diamino-2-benzyloxy-pheny l)-pyrrolidin- 1 -yl)-ethanone enantiomer B 
obtained from Example 309 (Step 1) and 2-cyano-5-bromo-pyridine, the title compound was 
obtained as a white solid by the same process as in Example 309, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.53-2.42 (7H, m), 3.40-3.50 (2H, m), 5.07-5.29 (1H, m), 7.00-7.94 (6H, 
m), 8.28-8.68 (3H,m), 11.00-11.52 (lH,m). 
ESI-MS(m/e): 425 (M+H). 

Example 315 

f2-f2-(6-r4-memanesulphonvl-phenoxvV2-pvridin-2>vl-3H-benzimidazol-5"VlVpvrrolidin-l-vlV2 
-oxo-ethylVmethyl-carbamic acid t-butyl ester 

Using N-t-butoxycarbonyl-glycine and 5-(4-methanesuiphonyl-phenoxy)-2-pyridin-2-yl-6- 
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pyrrolidin-2-yl-lH-benzimidazole enantiomer B obtained in Example 163, the title compound 
was obtained by the same process as in Example 171, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CDC13) 5 : 1.20-1.69 (16H, m), 2.76-3.12 (7H, m), 5.15-5.26 (1H, m), 7.00-7.44 (5H, 
m), 7.76-8.00 (4H, m), 8.28-8.40 (1H, m), 8.58-8.73 (1H, m). 
ESI-MS(m/e): 606 (M+H). 

Example 316 

l-(2-f6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vn-pvrrolidin-l-vlV2- 
methylamino-ethanone 

Using (2-(2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin -2-yl-3H-benzimidazol-5 

-yl)-pyrrolidin-l-yl)-2-oxo-ethyl)-methyl-carbamic acid t-butyl ester obtained in Example 315, 
the title compound was obtained by the same process as in Example 171, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.60-1.97 (4H, m), 2.20-2.46 (3H, m), 2.94-3.08 (5H, m), 3.19-3.90 (2H, 
m), 5.15-5.43 (1H, m), 7.08-7.65 (5H, .m), 7.87-7.94 (3H, m), 8.36-8.38 (1H, m), 8.64 (1H, s). 
ESI-MS(m/e): 506 (M+H). 

Example 317 

1- (2-f6-(4-methanesulphonvl-phenox^^ 
vlVethanone 

Stepl 

Synthesis of 2-f6-f4-methanesulphonvl-phenoxvV2-(lH-pvrazol-3-vn -3H-benzimidazol -5-vlV 
pyrrolidine- 1-carboxvlic acid t-butvl ester 

To solution of the 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)- 

phenyl)-pyrrolidine-l-carboxylic acid t-butyl ester obtained from Example 306 (Step 3), 49.0 mg, 
in N,N-dimethylformamide 1 ml was added lH-pyrazole-3-carboxaldehyde 10.0 mg, and the 
reaction liquor was stirred at 90°C one overnight. After cooling, the reaction liquor was diluted 
with ethyl acetate and was washed with saturated aqueous sodium chloride solution and was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the residue was purified by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 9/1) and the title 
compound was obtained as a brown solid. 

Step 2 

Production of 1 -f 2-( 6-(4-methanesulphonvl-phenoxvV 2-f 1 H-pyrazol-3-vlVn 

3H-benzimidazol-5-vlVpvrrolidin- 1 -vlVethanone 

2- (6-(4-methanesulphonyl-phenoxy)-2-(lH-pyrazol-3-yl)-3H-benzimidazol-5-yl)-pyrrolidine-l-c 
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arboxylic acid t-butyl ester 49.2 mg was dissolved in 4N hydrochloric acid-dioxane 1 ml, and the 
reaction liquor was stirred at room temperature for two hours. Reaction solvent was eliminated by 
distillation under reduced pressure, and acetic anhydride 0.012 ml was added to a solution of the 
obtained residue in pyridine 2 ml, and the mixture was stirred at room temperature for 30 minutes. 
Reaction solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol = 9/1) and the title compound was obtained as a brown solid. 
1H-NMR (CDC13) 6 : 1.53-2.38 (7H, m), 2.97-3.10 (3H, s), 3.39-3.99 (2H, m), 5.06-5.31 (1H, m), 
6.80-8.04 (8H, m). 
ESI-MS(m/e): 466 (M+H). 

Example 318 

l-(2-(6-(4-methanesulphonyl-phenoxy)^ 
rrolidin- 1 -vlVethanone 

Using the 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl) -pyrrolidine- 1- carboxylic 
acid t-butyl ester obtained from Example 306 (Step 3) and 1 -methyl- lH-pyrazole-3 -carboxylic 
acid, the title compound was obtained as a white solid by the same process as Example 306 (Step 
4), (Step 5), a process based on these or a combination of these with a normal procedure. 
1H-NMR(CDC13) 6 : 1.70-2.37 (7H, m), 2.98-3.11 (3H, m), 3.52-4.02 (5H, m), 5.04-5.43 (1H, 
m), 6.74-7.67 (6H, m), 7.79-7.97 (2H, m), 10.38-11.00 (1H, m). 
ESI-MS(m/e): 480 (M+H). 

Example 319 

l-(2-(2-(5-nuoro-pvridin-2-vn-6-(4-methanesulphonvl-phenoxvV3H-benzimida2ol-5-vlVpvrroIid 
in- 1 -vlVethanone . 

Using 5-fluoro-pyridine-2 -carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 318, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.60-2.50 (7H, m), 2.85-3.20 (3H, m), 3.50-4.00 (2H, m), 5.00-5.50 (1H, 
m), 6.80-8.10 (7H, m), 8.20-8.60 (2H, m), 10.50-11.20 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 320 

(l-amino-cvclopropvlVf2-(6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H- 
benzimidazol-5 - vD-p vrrolidin- 1 - vD-methanone 

Using 1-amino-cyclopropanecarboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 168, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR(CD30D) 6 : 0.80-1.10 (4H, m), 1.88-2.17 (3H, m), 2.32-2.40 (1H, m), 3.12 (3H, s), 
4.06 (2H, brs), 5.21 (1H, brs), 7.18-7.54 (5H, m), 7.91-7.99 (3H, m), 8.27 (1H, d, J = 8.0 Hz), 
8.73 (1H, d,J = 4.3 Hz). 
ESI-MS(m/e):518(M+H). 

Example 321 

5-(6-(l-acetvl-pvrrolidin-2-vlV2-pvrazin-2-vl-lH-benzimidazol-5-vloxvVDvridine-2- carbonitrile 
Using l-(2-(4,5-diamino-2-benzyioxy-phenyl)-pyrrolidin-l-yl)-ethanone enantiomer B obtained 
in Example 309 (Step 1) and pyrazine-2-carboxaldehyde, the title compound was obtained as an 
oily substance by the same process as in Example 314, a process based on this or a combination 
of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.67-2.47 (7H, m), 3.60-3.92 (2H, m), 5.11-5.35 (1H, m), 7.00-7.77 (4H, 
m), 8.47-8.73 (3H, m), 9.52-9.68 (1H, m), 10.88-11.94 (1H, m). 
ESI-MS(m/e): 426 (M+H). 

Example 322 

l-(2-(2-(5-cvano-pvridin-2-vn-6-f4-methanesulphonvl-phenoxvV3H-benzimidazol-5-vlV 
pyrrolidin- 1 -vO-ethanone 

Using 5-cyano-pyridine-2-carboxyiic acid, the title compound was obtained as a white solid by 
the same process as in Example 307, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.05-2.40 (7H, m), 2.80-3.20 (3H, m), 3.60-4.00 (2H, m), 5.05-5.45 (1H, 
m), 6.90-7.80 (4H, m), 7.80-8.00 (2H, m), 8.05-8.20 (1H, m), 8.40-8.60 (1H, m), 8.80-9.00 (1H, 
m), 10.40-10.80 (lH,m). 
ESI-MS(m/e): 502 (M+H). 

Example 323 

l-(2-(2-(4-chloro-pvridin-2-vlV6-(4-mefe^ 
din- 1 -ylVethanone 

Using 4-chloro-pyridine-2-carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 307, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.67-2.40 (7H, m), 3.00-3.13 (3H, m), 3.54-3.91 (2H, m), 5.10-5.44 (1H, 
m), 6.79-7.52 (5H, m), 7.64-7.97 (2H, m), 8.36-8.57 (2H, m), 10.75-1 1.24 (1H, m). 
ESI-MS(m/e):511 (M+H). 

Example 324 

l-f2>(2>(5-ethoxv-pvridin-2<vlV6-(4-methanesulphonvl-phenoxv)-3H-benzimidazol-5-vn-pvrroli 
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din-l-vl)-ethanone 

Using 5-ethoxy-pyridine-2-carboxylic acid, the title compound was obtained as a yellow oily 
substance by the same process as in Example 307, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 2.00-3.40 (10H, m), 3.60-4.00 (3H, m), 4.20-5.20 (4H, m), 5.80-6.40 (1H, 

m), 7.20-9.20 (9H, m), 1 1.50-12.00 (1H, m). 

ESI-MS(m/e):521(M+H). 

Example 325 

Trans- l-(4-acetoxv-2-(6-(4-methane 
vrrolidin-1 -vO-ethanone 
Step 1 

Synthesis of l-(2-fluoro-4-nitro-phenvn-3-butene-l-ol 

To a solution of 4-nitro-2-fluoro-benzaldehyde (synthesised according to process described in 
US6239152) 2.00 g in chloroform 12 ml, was added titanium tetrachloride 0.65 ml, and the 
reaction liquor was stirred at room temperature for ten minutes, and thereafter, 
allyl-trimethyl-silane 2.4 ml was added, and the reaction liquor was stirred at room temperature 
for 20 minutes. The reaction liquor was diluted with ethyl acetate, and it was washed successively 
with water and saturated aqueous sodium chloride solution, then dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 3/1) and the title 
compound was obtained as reddish yellow solid. 

Step 2 

Synthesis of N-n-(2-fluoro-4-nitro-phenvlV3-butenvlVacetamide 

To solution of l-(2-fluoro-4-nitro-phenyl)-3-butene-l-ol 480 mg in chloroform 10 ml were added, 
methanesulfonyl chloride 0.29 ml and triethylamine 0.63 ml, and thereafter the reaction liquor 
was stirred at room temperature for 15 minutes. The reaction liquor was washed using water and 
thereafter, was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and crude product was obtained as pale yellow oily substance. 
To solution of crude product in dimethylformamide 10 ml was added sodium azide 310 mg, and 
the reaction liquor was stirred at 45 °C for 30 minutes. The reaction liquor was diluted with ethyl 
acetate and was washed using water, then dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and crude product was obtained as brown oily 
substance. To solution of the obtained crude product in tetrahydrofuran 10 ml were added 
triphenyl phosphine 1.0 g and water 2 ml, and the reaction liquor was stirred while heating under 
reflux for 12 hours. 1 N hydrochloric acid was added to the reaction liquor, and the organic layer 
was eliminated, and thereafter the aqueous layer was made basic using IN sodium hydroxide 
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aqueous solution. Extraction with chloroform was carried out, and it was dried with anhydrous 
sodium sulphate, and thereafter the solvent was eliminated by distillation under reduced pressure, 
and crude product 380 mg was obtained as brown oily substance. To solution of crude product 
380 mg in chloroform 10 ml were added triethylamine 0.50 ml, acetic anhydride 0.25 ml and 
4-dimethylaminopyridine 20 mg, and the reaction liquor was stirred at room temperature for 30 
minutes. The solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by silica gel column chromatography (eluent: chloroform/methanol 50/1) and the title 
compound was obtained as brown oily substance. 

Step 3 

Synthesis of l-acetvl-2-(2'fluoro-4-nitro-phenvlV4-hvdroxv-pvrrolidine 

To solution of N-(l-(2-fluoro-4-nitro-phenyl)-3-butenyl)-acetamide 200 mg in tetrahydrofuran 4 
ml were added water 1 ml and iodine 600 mg, then the reaction liquor was stirred overnight at 
room temperature. The reaction liquor was diluted with chloroform, and it was washed 
successively with saturated aqueous sodium bicarbonate, saturated sodium thiosulfate aqueous 
solution, saturated aqueous sodium chloride solution, then dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the crude product was 
obtained. To solution of crude product in chloroform 5 ml were added triethylamine 0.25 ml, 
acetic anhydride 0.13 ml and 4-dimethylaminopyridine 10 mg, and the reaction liquor was stirred 
at room temperature for 15 minutes. The solvent was eliminated by distillation under reduced 
pressure, and potassium carbonate 20 mg was added to methanol 5 ml solution of the obtained 
residue, and the reaction liquor was stirred at room temperature for 15 minutes. The solvent was 
eliminated by distillation under reduced pressure, and thereafter the residue was purified by silica 
gel column chromatography (eluent: chloroform-methanol = 30/1) and the title compound was 
obtained as diastereomer mixture of colourless solid. 

Step 4 

Synthesis of l-acetyl-2- (2 -fIuoroT4-((pvridine-2 -carbon vD -amino >phenvlV4- 

acetoxv-pyrrolidine 

Acetic anhydride 0.06 ml was added to pyridine 2 ml solution of 
l-acetyl-2-(2-fluoro-4-nitro-phenyl)-4-hydroxy-pyrrolidine 140 mg, and the reaction liquor was 
stirred overnight 3t 50°C. The solvent was eliminated by distillation under reduced pressure, and 
the residue was purified by silica gel column chromatography (eluent: ethyl acetate) and product 
150 mg was obtained. Expanded Raney nickel catalyst about 50 mg was added to methanol 3 ml 
solution of product 57 mg, and the reaction liquor was stirred under a hydrogen atmosphere for 
30 minutes, and thereafter, catalyst was eliminated by filtration, and the solvent was eliminated 
by distillation under reduced pressure. Pyridine-2-carboxylic acid 30 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide monohydrochloride 50 mg were added to 
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pyridine 2 ml solution of the residue, and the reaction liquor was stirred overnight at room 
temperature. The reaction liquor was diluted with ethyl acetate, and it was washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, then 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the title compound was obtained as a yellow oily substance. 

StepS 

Synthesis of trans- l"acetvl-2>(5-nitro-2-fluoro-4>f(pvridine>2~carbonvlVamino^ 

-phenyD-4-acetoxv-pvrrolidine and 

cis- 1 -acetvl-2-(5"nitro-2-fluoro-4-((pyridine-2-carbonvlVaminoVphenvn-4-acetoxv- pyrrolidine 
Fuming nitric acid 0.1ml was added to trifluoroacetic acid 0.5 ml solution of 
l-acetyl-2-(2-fluoro-4-((pyridine-2-carbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine 36 mg, and 
the reaction liquor was stirred at room temperature for one hour. The solvent was eliminated by 
distillation under reduced pressure, and thereafter the residue was purified by silica gel column 
chromatography (eluent: chloroform-methanol = 15/1) and diastereomer mixture 30 mg of the 
title compound was obtained as a white solid. It was refined further by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 
15/1) and single diastereomers of the title compound were respectively obtained as yellow solid. 
(Rf value = trans isomer> cis isomer). 

Step 6 

Production of trans- 1 -(4-acetox v-2-f 6-(4-methanesulphonvl-phepoxvV2-pvridin-2- vl- 
3H-benzimi dazol-5-vlVpvrrolidin-l-vn-ethanone 

4-methanesulphonylphenol 10 mg and cesium carbonate 20 mg were added to 
dimethylformamide 0.5 ml solution of trans- l-acetyl-2-(5-nitro-2-fluoro 
•4-((pyridine-2-carbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine 21 mg, and the reaction liquor 
was stirred at 90°C for one hour. Tin (II) chloride dihydrate 100 mg was added, and the reaction 
liquor was stirred at 90°C for five hours. The reaction liquor was diluted with ethyl acetate, and it 
was washed successively using water, saturated aqueous sodium chloride solution, then dried 
with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the title compound was obtained as a yellow oily substance. 
1H-NMR(CD30D) 5 : 1.50-1.90 (3H, m), 2.10-2.53 (2H, m), 2.98 (3H, s), 3.60-3.90 (2H, m), 
5.13-5.26 (2H, m), 7.03-7.65 (5H, m), 7.78-7.87 (3H, m), 8.10-8.18 (1H, m), 8.59 (1H, s). 
ESI-MS(m/e): 535 (M+H). 

Example 326 

Trans-l-(4-hvdroxv-2-(6-(4-methanesulphonvl-phenoxv)-2-pvridin-2-vl-3H-benzimidazol-5-vn-e 
thanone 
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25 % sodium methoxide 0.015 ml was added to solution of 
trans- l-(4-acetoxy-2-(6-(4-meraanesulphonyl-phenoxy)-2-pyri 

rrolidin-l-yl)-ethanone (obtained in Example 325) 40 mg in methanol 2 ml, and the reaction 
liquor was stirred at room temperature for ten minutes. The solvent was eliminated by distillation 
under reduced pressure, and the residue was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (YMC Corporation) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid]. The solvent (sic) of the obtained fraction was diluted with ethyl acetate and 
was washed using saturated aqueous sodium bicarbonate, then dried with anhydrous sodium 
sulphate. The title compound was obtained as a white solid by eliminating the solvent by 
distillation under reduced pressure. 

1H-NMR(CD30D) & : 1.48-2.80 (5H, m), 2.99-3.10 (3H, m), 3.48-4.10 (2H, m), 4.40-4.60 (1H, 
m), 5.25-5.50 (1H, m), 7.00-7.50 (5H, m), 7.75-8.00 (3H, m), 8.24-8.48 (1H, m), 8.48-8.70 (1H, 
m), 10.70-11.20 (1H, m). 
ESI-MS(m/e): 493 (M+H). 

Example 327 

Cis-l-(4-fluoro-2-(6-(4-memanesulphonvl-pte 
lidin- 1 -vl)-ethanone 

Bis (2-methoxyethyl) amino sulphur tri fluoride 0.02 ml was added to a solution of 
trans-l-(4-hydroxy-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-p 
yrrolidin-l-yl)-ethanone (obtained in Example 326) 10 mg in chloroform 1 ml, and the reaction 
liquor was stirred at room temperature for ten minutes. The solvent was eliminated by distillation 
under reduced pressure, and the residue was purified by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol =15/1) and the title 
compound was obtained as a white solid. 

1H-NMR(CD30D) 6 : 1.92 (3H x 1/2, s), 2.22 (3H x 1/2, s), 2.22-2.80 (2H, m), 3.13 (3H x 1/2, s), 
3.15 (3H x 1/2, s), 3.80-4.40 (2H, m), 5.20-5.50 (2H, m), 7.20-7.80 (5H, m), 7.90-8.10 (3H, m), 
8.28 (1H, t, J = 7.8 Hz), 8.74 (1H, brs). 
ESI-MS(m/e): 495 (M+H). 

Example 328 

Cis-l-f4-acetoxv-2-(6-f4-memanesulDhonvl-phenoxv)-2-pvridin-2-vl-3H-benzimidazol-5-vn-pvr 
rolidin- 1 -vO-ethanone 

Using the cis-l-acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2-carbonyl)-amino)- phenyl)-4-acetoxy 
-pyrrolidine obtained from Example 325 (Step 5), the title compound was obtained as a 
colourless solid by the same process as Example 325 (Step 6), a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) h : 1.40-1.90 (3H, m), 2.20-2.55 (2H, m), 3.00 (3H, s), 3.62-3.90 (2H, m), 
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5.12-5.28 (2H, m), 6.98-7.75 (5H, m), 7.78-7.88 (3H, m), 8.11-8.19 (1H, m), 8.60 (1H, s). 
ESI-MS(m/e): 535 (M+H). 

Example 329 

Cis-l-r4-hvdroxv-2-f6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidaz 
rolidin- 1 -vlVethanone 

Using cis-l-(4-acetoxy-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin- 2-yl-3H- 

benzimidazol-5-yl)-pyirolidin-l-yl)-ethanone obtained in Example 328, the title compound was 
obtained as a colourless solid by the same process as in Example 326, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.80-2.00 (3H, m), 2.04-2.75 (2H, m), 3.12-3.16 (3H, m), 3.40-4.00 (2H, 
m), 4.45-4.55 (1H, m), 5.25-5.43 (1H, m), 7.18-7.42 (3H, m), 7.50-7.59 (1H, m), 7.62-7.77 (1H, 
m), 7.90-8.08 (3H, m), 8.24-8.32 (1H, m), 8.75-8.81 (1H, 1). 
ESI-MS(m/e): 493 (M+H). 

Example 330 

Trans-l-(4-fluoro-2-(6-r4-memanesulphonvl-phenoxvV2-Dvridin-2-vl-3H-benzimidazol-5-vlVpvr 
ro lidin- 1 - vlVethanone 

Using cis-l-(4-hydroxy-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin -2-yl-3H- benzimidazol 
-5-yl)-pyrrolidin-l-yl)-ethanone, the title compound was obtained as a pale yellow solid by the 
same process as in Example 327, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.70-2.73 (5H, m), 3.11-3.37 (3H, m), 3.62-4.51 (2H, m), 5.24-5.45 (2H, 
m), 7.13-7.76 (5H, m), 7.94-8.00 (3H, m), 8.28-8.33 (1H, m), 8.73-8.79 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 331 

l-(4-oxo-2-(6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vD- 
pvrrolidin-l -vlVethanone 

Dimethylsulfoxide 0.003 ml was added to a solution of oxalyl chloride 0.003ml in chloroform 1 
ml at -50°C, and the reaction liquor was stirred at the same temperature for five minutes. A 
solution of trans- 1 -(4-hydroxy-2-(6-(4-methanesulphonyl-phenoxy)-2 

-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 326, 6.7 mg 
in chloroform 1 ml was added to the reaction liquor, and thereafter the reaction liquor was stirred 
at -50°C for 15 minutes. Triethylamine 0.02 ml was added, and the reaction liquor was stirred at 
room temperature for five minutes, and thereafter the reaction liquor was diluted with ethyl 
acetate, and it was washed successively with saturated ammonium chloride aqueous solution, 
saturated aqueous sodium chloride solution, then dried with anhydrous sodium sulphate. The 
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solvent was eliminated by distillation under reduced pressure, and the residue was purified using 
reverse phase medium pressure liquid chromatography [ODS-AS-360-CtC (YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. The solvent (sic) of the obtained fraction was 
diluted with ethyl acetate and was washed using saturated aqueous sodium bicarbonate, then 
dried with anhydrous sodium sulphate. The title compound was obtained as a white solid by 
eliminating the solvent by distillation under reduced pressure. 

1H-NMR(CD30D) 6 : 2.03 (3H, s), 2.68 (2H, s), 3.16 (3H, s), 4.09-4.22 (2H, m), 5.70-5.77 (1H, 
m), 7.05-7.80 (5H, m), 7.94-8.01 (3H, m), 8.24-8.32 (1H, m), 8.72-8.77 (1H, m). 
ESI-MS(m/e): 491 (M+H). 

Example 332 

l-(4,4-difluoro-2-(6-(4-methanesulphonvl-phenoxvV2-pyridin-2-vl-3H-ben2imidazol-5-vn-pvrro 

lidin-l-vD-ethanone 

Stepl 

Synthesis of 1 -acetvl-2-(2-fluoro-4-nitro-phenvn-4.4-difluoro-pvrrolidine 
Dimethylsulfoxide 0.035 ml was added to a solution of oxalyl chloride 0.035ml in chloroform 3 
ml, at -50°C, and the reaction liquor was stirred at the same temperature for five minutes. A 
solution of l-acetyl-2-(2-fluoro-4-nitro-phenyl)-4-hydroxy-pyrrolidine 40 mg obtained in 
Example 325 (Step 3) in chloroform 2 ml was added to the reaction liquor, and thereafter the 
reaction liquor was stirred at 50°C for ten minutes. Triethylamine 0.10 ml was added, and the 
reaction liquor was stirred at room temperature for five minutes, and thereafter the reaction liquor 
was diluted with ethyl acetate, and it was washed successively with saturated ammonium chloride 
aqueous solution, saturated aqueous sodium chloride solution, then dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and bis 
(2-methoxyethyl) amino sulphur trifluoride 0.06 ml was added to solution of the obtained residue 
in chloroform 1 ml, and the reaction liquor was stirred overnight at 70°C. The solvent was 
eliminated by distillation under reduced pressure, and the residue was purified by silica gel 
column chromatography (eluent: hexane / ethyl acetate = 1/1) and the title compound was 
obtained. 

Step 2 

Production of l-(4 < 4-difluoro-2-(6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl- 

3H-benzimidazol-5-vn-pvrrolidin-l-vlVethanone 

Using l-acetyU2-(2-fluoro-4-nitro-phenyl)-4,4-difluoro-pyrrolidine obtained in (Step 1), the title 
compound was obtained as a white solid by the process of Example 325 (Step 4)-(Step 6), a 
process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 2.03 (3H x 1/2, s), 2.05 (3H x 1/2, s), 2.50-2.63 (1H, m), 2.85-3.15 (1H, 
m), 3.14 (3H x 1/2, s), 3.15 (3H x 1/2, s), 3.95-4.25 (2H, m), 5.44-5.58 (1H, m), 7.22-7.29 (2H, 
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m), 7.26-7.42 (1H, m), 7.48-7.54 (1H, m), 7.61-7.68 (1H, m), 7.94-8.04 (3H, m), 8.26-8.32 (1H, 

m), 8.72-8.77 (1H, m). 

ESl-MS(m/e):513(M+H). 

Example 333 

Cis-l-(4-nuoro-2-(6-(4-methane^^ 
lidin-l-vlVethanone enantiomer A and enantiomer B 

Racemic cis-l-(4-fluoro-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H 
-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 327 45 mg was optically 
resolved on optical resolution column (CHIRALPAK AD 2cm phi x 25 cm L (Diacel Chemical 
Industries, Ltd.), moving phase: hexane/2-propanol 30/70, flow rate 10 ml/min), and enantiomer 
A (retention time = 18 min), enantiomer B (retention time = 22 min) were respectively obtained 
as white-color solids. 

Enantiomer A 
ESI-MS(m/e): 495 (M+H). 

Enantiomer B. 
ESI-MS(m/e): 495 (M+H). 

Example 334 

6-(6-f 1 -acetvl-pvrrolidin-2-vlV5-(4-methanesulDhonvl-phenoxvV 1 H-benzimidazol-2-vlVnicotini 
c acid methyl ester 

Using pyridine-2,5-dicarboxylic acid-5-methyl ester, the title compound was obtained as yellow 
solid by the same process as in Example 307, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR/ (CDC13) 5 : 1.20-2.40 (7H, m), 2.80-3.20 (3H, m), 3.40-4.00 (2H, m), 3.99 (3H, s), 
5.05-5.45 (1H, m), 6.80-7.80 (4H, m), 7.80-8.05 (2H, m), 8.35-8.60 (2H, m), 9.10-9.30 (1H, m), 
10.60-11.30 (1H, m). 
ESI-MS(m/e): 535 (M+H). 

Example 335 

6-f6-ri-aceWl-pvrrolidin-2-vlV5-f4-methanesulphonvl-phenoxvVlH-benzimidazol-2-vn 
nicotinic acid 

Using 6-(6-(l-acetyl-pyrrolidin-2-yl)-5-(4-methanesulphonyl-phenoxy)-lH- benzimidazol 
-2-yl)-nicotinic acid methyl ester obtained in Example 334, the title compound was obtained as 
pale yellow solid by same process as Example 121 (Step 6), by a process based on this or a 
combination of these with a normal procedure. 
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1H-NMR (DMS0-d6) h : 1.60-2.60 (7H, m), 3.21 (3H, s), 3.60-4.00 (2H, m), 5.00-5.20 (1H, m), 
6.90-7.60 (4H, m), 7.80-8.00 (2H, m), 8.30-8.60 (2H, m), 9.20 (1H, s). 
ESI-MS(m/e): 521 (M+H). 

Example 336 

2-(6-(4-methanesulphonvl-phenox 
vlic acid dimethyl amide 
Step 1 

Synthesis of 2-f6-f4-methanesulphonvl-phenoxvV2-pvridin>2-vl-2 < 3-dihvdro-lH- benzimidazol 
-5-ylVpyrrolidine-l-carboxylic acid 4-nitro-phenvl ester 

Triethylamine 0.060 ml and 4-nitrobenzoyl chloride 21 mg were added successively to 
tetrahydrofuran 1 ml solution of 5-(4-methanesulphonyl-phenoxy)-2- pyridin-2-yl- 
6-pyrrolidin-2-yl-lH-benzimidazole enantiomer B 37mg obtained in Example 163, and the 
reaction liquor was stirred overnight at room temperature. Reaction solvent was eliminated by 
distillation under reduced pressure, and the residue was purified by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 
10/1) and the title compound was obtained as a white solid. 

Step 2 

Production of 2-(6-(4-metbanesulphonvl-phenoxvV2- pvridin-2-vl-3H- benzimidazol-5-vlV 
pvrrolidine-l-carboxvlic acid dimethyl amide 

Dimethylamine (2.0M tetrahydrofuran solution) 1 ml was added to tetrahydrofuran 1 ml solution 
of 2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl- 2,3-dihydro-lH- 

benzimidazol-5-yl)-pyrrolidine-l-carboxylic acid 4-nitro-phenyl ester 20 mg, and the reaction 
liquor was stirred overnight at 100°C in sealed tube. Reaction solvent was eliminated by 
distillation .under reduced pressure and the obtained residue was purified by reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid). The solvent (sic) of the obtained fraction was 
diluted with ethyl acetate and was washed using saturated aqueous sodium bicarbonate, then 
dried with anhydrous sodium sulphate. 

By eliminating the solvent under reduced pressure, the title compound was obtained as a white 
solid. 

1H-NMR(CD30D) 5 : 1.80-1.92 (2H, m), 1.94-2.07 (1H, m), 2.33-2.42 (1H, m), 2.80 and 2.85 
(total 6H, each brs), 3.12 (3H, s), 3.52-3.58 (1H, m), 3.62-3.78 (1H, m), 5.19-5.26 (1H, m), 
7.16-7.80 (5H, m), 7.91-7.99 (3H, m), 8.27 (1H, d, J = 7.6 Hz), 8.73 (1H, brs). 
ESI-MS(m/e): 506 (M+H). 
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Example 337 

l-f2-(2-(6-h vdroxv-pvridin-2-^ 
lidin-l-vD-ethanone 

Using 6-hydroxy-pyridine-2-carboxylic acid, the title compound was obtained as yellow solid by 
the same process as in Example 307, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.75-2.47 (7H, m), 2.97-3.26 (4H, m), 3.44-3.96 (2H, m), 5.20-5.40 (1H, 
m), 6.60-8.05 (10H 9 m). 
ESI-MS(m/e): 493 (M+H). 

Example 338 

1 -(2-( 6-(4-fhioro-phenvl 

sulphanvlV2-pvridm-2-vl-3H-b^ 

Stepl 

Synthesis of 2-(4-amino- 2-fluoro-phenvlVpvrrole-l-carboxvlic acid t-butvl ester 

1- (t-butoxy carbonyl) pyrrole-2-boron acid 1.6 g, tetrakis triphenylphosphine palladium 200 mg, 
saturated sodium carbonate aqueous solution 5 ml and water 5 ml were added successively to a 
solution of 4-bromo-3-fluoro-phenylamine 1 g in dimethoxy ethane 1 ml, and the reaction liquor 
was stirred at 70°C for three hours under a nitrogen atmosphere. After cooling, the reaction liquor 
was filtered with celite, and the filtrate was diluted with ethyl acetate and washed successively 
with water and saturated aqueous sodium chloride solution and thereafter, was dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified using silica gel column chromatography (eluent: 
hexane / ethyl acetate = 2/1) and the title compound was obtained as pale-brown solid. 

Step 2 

Synthesis of 2-(4-amino-2-fluoro-phenvn-pvrrolidine-l-carboxvlic acid t-butvl ester . 

Water 5 ml, 5 % platinum-carbon catalyst 660 mg were added to a solution of 

2- (4-amino-2-fluoro-phenyl)-pyrrole-l-carboxylic acid t-butyl ester 2.2g in 2-propanol 50 ml, 
and, under hydrogen pressure atmosphere of 50 kgf/cm2, it was stirred at 50°C for one day. The 
catalyst was eliminated by filtration with celite, and the solvent was eliminated by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/1) and the title compound was obtained as brown oily 
substance. 

Step 3 

Synthesis of pvridine-2-carboxvlic acid-(4-n-acetvl-pvrrolidin- 2-vlV3- fluoro-phenvlVamide 
Pyridine-2-carboxylic acid 90 mg, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide 
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monohydrochloride 190 mg were added successively to solution of 
2-(4-amino-2-fluoro-phenyl)-pyiTolidine-l-carboxylic acid t-butyl ester 181 mg in pyridine 2 ml, 
and the reaction liquor was stirred at room temperature for three hours. The reaction liquor was 
diluted with chloroform, and it was washed successively with water and saturated aqueous 
sodium chloride solution, then dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and 4N hydrochloric acid-dioxane solution 2 
ml were added to the obtained residue 300 mg, and the reaction liquor was stirred at room 
temperature for one hour. The reaction liquor was diluted with chloroform, and it was made basic 
with saturated aqueous sodium bicarbonate, then the organic layer was washed using saturated 
aqueous sodium chloride solution, then dried with anhydrous magnesium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and acetic anhydride 0.020 ml was added 
to pyridine 1 ml solution of the obtained residue, and the reaction liquor was stirred at room 
temperature for 20 minutes. The reaction liquor was diluted with chloroform, and it was washed 
successively with water and saturated aqueous sodium chloride solution, then dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
chloroform-methanol = 50/1) and the title compound was obtained as yellow solid. 

Step 4 

Synthesis of pvridine-2-carboxvlic acid-f4-n-acetvl-pvrrolidin-2-vlV 5-fluoro-2-nitro- 

phenvO-amide 

Potassium nitrate 94 mg was added to solution of pyridine-2-carboxylic 
acid-(4-(l-acetyl-pyrrolidin-2-yl)-3-fluoro-phenyl)-amide in trifluoroacetic acid 3 ml, and the 
reaction liquor was stirred at room temperature for two days. The reaction liquor was 
concentrated down by distillation under reduced pressure, then diluted with chloroform, made 
basic with . saturated aqueous sodium bicarbonate. Then extraction was carried out with 
chloroform. The organic layers were combined and were washed with saturated aqueous sodium 
chloride solution and were dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: chloroform-methanol = 50/1) and the title compound was 
obtained as a pale yellow solid. 

Step 5 

Production of 1 -f 2-(6-f4-fluoro-phenvl sulphanvlV2-pvridin-2-vl- 3H-benzimidazol-5-vn 
-pvrrolidin-1 -vD-ethanone 

4-fluoro-benzene thiol 20 mg, potassium carbonate 30 mg were added successively to solution of 
pyridine-2-carboxylic acid-(4-(l-acetyl-pyrrolidin-2-yl)-5 -fluoro-2-nitro-phenyI)-amide 50 mg in 
N,N-dimethylformamide 1 ml, and the reaction liquor was stirred at 100°C for two hours. Tin (II) 
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chloride dihydrate 30 mg was added to the reaction liquor, and the reaction liquor was stirred at 
100°C for a further three hours. After cooling, the reaction liquor was diluted using saturated 
aqueous sodium bicarbonate, extracted with chloroform, and the organic layer were dried with 
anhydrous magnesium sulphate, and the solvent was eliminated by distillation under reduced 
pressure. It was refined by preparative thin layer chromatography and the title compound was 
obtained as a white solid. 

1H-NMR (CDC13) 6 : 1.60-2.50 (7H, m), 3.60-4.00 (2H, m), 5.20-5.80 (1H, m), 6.90-7.10 (2H, 
m), 7.15-7.80 (5H, m), 7.80-8.00 (1H, m), 8.30-8.45 (1H, m), 8.55-8.70 (1H, m), 10.60-11.20 
(1H, m). 

ESl-MS(m/e): 433 (M+H). 
Example 339 

l-(2-(6-(4-methanesulphonvl-phenvl 

sulphanvlV2-pvridin-2-vl-3H-benzimida2ol-5-vlVpvrrolidin-l-vn-ethanone 
Using 4-methanesulphonyl-benzene thiol, the title compound was obtained as a white solid by 
same process as Example 338 (Step 5), by a process based on this or a combination of these with 
a normal procedure. 

1H-NMR (CDC13) 6 : 1.40-2.45 (7H, m), 2.80-3.20 (3H, m), 3.50-4.00 (2H, m), 5.20-5.65 (1H, 
m), 7.10-8.25 (8H, m), 8.30-8.50 (1H, m), 8.50-8.80 (1H, m), 10.60-1 1 .40 (1H, m). 
ESI-MS(m/e): 493 (M+H). 

Example 340 

N-f5-f6-n-aceM-pviTolidin-2^ 

mide 

Stepl 

Synthesis ; of l-(2-(6-f6-amino-pvridin-3-vloxv)-2-Pvridin-2-vl-3H -benzimidazol-5-vl) 
-pvrrolidin- 1 -vlVethanone 

5-bromo-2-nitro-pyridine 53.5 mg, cesium carbonate 84.2 mg, copper (II) oxide 25 mg were 
added to a solution of l-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethyl 
siianyl-ethoxymethyl)-3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 121 
(Step 10) 55.0 mg in pyridine 1 ml, and the reaction liquor was stirred overnight at 120°C in 
sealed tube. After cooling, saturated ammonium chloride aqueous solution, saturated aqueous 
sodium chloride solution were added successively to the reaction liquor, extraction was carried 
out ethyl acetate and the extract was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and hydrazine monohydrate 0.016 ml, 
expanded Raney nickel catalyst 20 mg were added to solution of the obtained residue in ethanol 2 
ml, and the reaction liquor was stirred at room temperature for 30 minutes. The catalyst was 
eliminated by filtration with celite, and the solvent was eliminated by distillation under reduced 
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pressure. The obtained residue was purified by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 9/1) and the title 
compound was obtained as a yellow oily substance. 

Step 2 

Production of N-(5-(6-a-acetvl-pmolidin-2-vn -2-pvridin-2-vl-lH -benzimidazol-5-vloxv) 
-pyridin-2-vlVacetamide 

Acetic anhydride 0.005 ml was added to a solution of 
1 -(2-(6-(6-amino-pyridm-3-ylox^ 

ethanone 13.7 mg in pyridine 1 ml, and the reaction liquor was stirred at room temperature for 
three hours. The reaction liquor concentrated down by distillation under reduced pressure, and the 
obtained residue was dissolved in trifluoroacetic acid 1 ml, and the reaction liquor was stirred at 
room temperature for three hours. The reaction liquor was concentrated down by distillation 
under reduced pressure and the obtained residue was purified using reverse phase medium 
pressure liquid chromatography (ODS-AS-360-CC (YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid) and silica gel column chromatography (eluent: 
chloroform / methanol = 9/1) and the title compound was obtained as an oily substance. 
1H-NMR (CDC13) 6 : 1.64-2.44 (10H, m), 3.57-3.91 (2H, m), 5.26-5.62 (1H, m), 6.76-8.74 (10H, 
m), 10.59-11.31 (1H, m). 
ESl-MS(m/e): 457 (M+H). 

Example 341 

1- (2-(6-(6-a cetvl-p\ridm^^ 
ethanone 

Using l-(5-bromo-pyridin-2-yl)-ethanone, the title compound was obtained as an oily substance 
by the same_ process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.66-2.42 (7H, m), 2.59-2.74 (3H, m), 3.51-3.90 (2H, m), 5.12-5.45 (1H, 
m), 6.85-8.10 (6H, m), 8.30-8.70 (3H, m), 10.86-11.24 (1H, m). 
ESI-MS(m/e): 442 (M+H). 

Example 342 

2- (5- bromo>pvridin-2-vn-5-(4-methanesulphonyl-phenoxv)-6-pwolidin-2-vl-lH-benzimida2ole 
enantiomer A and enantiomer B 

Racemic 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulphonyl-phenoxy)-6-pyrrolidin-2-yl- 1 H- 
benzimidazole 100 mg obtained in Example 306 was optically-resolved on optical resolution 
column (CHIRALPAK AD 2cm phi x 25 cm L (Diacel Chemical Industries, Ltd.), moving phase: 
hexane/isopropanol/diethylamine 20/80/0.1, flow rate 10 ml/min), and enantiomer A (retention 
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time = 24 min), enantiomer B (retention time = 27 min) were respectively obtained as oily 
substance. 

Example 343 

l-(2-(2-[5-bromo-pyridin-2-yl]-6-(4-methanesulphonyl-phenoxy)-3H-benzimidazol-5-yl)- 
pyrrolidin-l-yl)-ethanone enantiomer A 

Acetic anhydride 0.020 ml was added to solution of 2-(5-bromo- 
pyridin-2-yl)-5-(4-methanesulphonyl-phenoxy)-6-pyrrolidin-2-yl-lH-benzimidazole enantiomer 
A (obtained in Example 342) 43mg in pyridine 1 ml, and the reaction liquor was stirred at room 
temperature for ten minutes. Saturated aqueous sodium bicarbonate was added to the reaction 
liquor, it was extracted with chloroform, and the organic layer was dried with anhydrous 
magnesium sulphate and the solvent was eliminated by distillation under reduced pressure. It was 
purified by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol - 10/1) and the title compound was obtained as a white solid. 
1H-NMR (CDC/13) 6 : 1.60-2.40 (7H, m), 2.80-3.20 (3H, m), 3.50-3.95 (2H, m), 5.05-5.45 (1H, 
m), 6.90-7.80 (5H, m), 7.80-8.00 (2H, m), 8.10-8.30 (1H, m), 8.60-8.80 (1H, m). 
ESI/MS(m/e): 555, 557 (M+H). 

Example 344 

l-( f 2-( r 2-f5- bromo-Dvridin-2-vlV6-( , 4-methanesulphonvl-phenoxvV3H-benzimidazol-5-vlVpmoli 
din-l-vP-ethanone enantiomer B 

Using 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulphonyl-phenoxy)-6- pyrrolidin-2 

-yl-lH-benzimidazole enantiomer B obtained in Example 342, the title compound was obtained 
as a white solid by the same process as in Example 343, a process based on this or a combination 
of these with a normal procedure. 

Example 345 

l-(2-(6-(4-methanesulphonvl-phenoxv)-2-f5-vinvl-pvridin-2-vlV3H-benzimidazol-5-vn-pvrrolidi 
n-l-vlVethanone 

Using 5-vinyl-pyridine-2-carboxylic acid, the title compound was obtained as yellow solid by the 
same process as in Example 307, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.20-2.40 (7H, m), 2.90-3.15 (3H, m), 3.50-3.90 (2H, m), 5.00-5.45 (1H, 
m), 5.48 (1H, dd, J = 5.6, 11.2 Hz), 5.94 (1H, dd, J - 5.6, 17.6 Hz), 6.70-6.85 (1H, m), 7.00-7.25 
(2H, m), 7.25-7.80 (2H, m), 7.80-8.00 (3H, m), 8.30-8.40 (1H, m), 8.55-8.70 (1H, m), 
10.50-10.80 (1H, m). 
ESI-MS(m/e): 503 (M+H). 
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Example 346 

l-(2-(6-(6-n -hydroxy- 
vrrolidin- 1 -vlVethanone 

Methyllithium (1.0M diethyl ether solution) 0.1 ml was added to solution of 
l-(2-(6-(6-acetyl-pyridin-3-yloxy)-2-pyridin-2-yW^ 

ne (obtained in Example 341) 15.0 mg in tetrahydrofuran 1.5 ml solution at-78°C, and the 
reaction liquor was stirred at -78°C for 30 minutes. The reaction liquor was discharged into 
saturated ammonium chloride aqueous solution, extracted with chloroform and the extract was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using silica gel column chromatography 
(eluent: chloroform-methanol = 7.5/1) and the title compound was obtained as yellow solid. 
1H-NMR (CDC13) b : 1.46-1.63 (6H, m), 1.63-2.47 (7H, m), 2.87-2.99 and 3.34-3.91 (total 3H, 
each m), 5.18-5.51 (1H, m), 6.72-7.91 (6H, m), 8.17-8.68 (3H, m), 10.54-10.94 (1H, br). 
ESI-MS(m/e): 458 (M+H). 

Example 347 

( f 5-(6-n-aceM-pviTolidin-2-vlV2-pvridin-2-vl-lH-ben2imidazol-5-vloxvVpvridin-2-vn 
carbamic acid ethyl ester 

Ethyl chloroformate 0.003ml was added to solution of 
l-(2-(6-(6-amino-pyridin-3-yloxy)-2-pyr^ 

ethanone (obtained in Example 340 (Step 1) 14.4 mg in pyridine 1 ml, and the reaction liquor was 
stirred at room temperature for 30 minutes. The reaction liquor was concentrated down by 
distillation under reduced pressure, and the obtained residue was dissolved in trifluoroacetic acid 
1 ml, and the reaction liquor was stirred at room temperature for one hour. The reaction liquor 
was concentrated down by distillation under reduced pressure and the obtained residue was 
purified using reverse phase medium pressure liquid chromatography (ODS-AS-360-CC (YMC 
Co) mobile phase : water-acetonitrile-0. 1 % trifluoroacetic acid) and silica gel column 
chromatography (eluent: chloroform-methanol = 9/1) and the title compound was obtained as a 
yellow oily substance. 

1H-NMR (CDC13) 6 : 1.14-1.51 (3H, m), 1.52-2.46 (7H, m), 2.78-2.93 and 3.51-3.88 (total 3H, 
each m), 4.16-4.26 (2H, m), 5.27-5.63 (1H, m), 6.80-8.69 (10H, m). 
ESI-MS(m/e): 487 (M+H). 

Example 348 

l-(2-(6-(6-f5-methvl-[1. 2,41oxadiaz^ 
vlVpyrrolidin-1 -vP-ethanone 

Using 5-bromo-2-cyano-pyridine, the title compound was obtained as a white solid by the same 
process as in Example 153, a process based on this or a combination of these with a normal 
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procedure. 

1H-NMR(CDC13) 5 : 1.49-2.42 (7H, m), 2.54-2.71 (3H, m), 3.50-3.88 (2H, m), 5.04-5.48 (1H, 
m), 7.00-8.67 (10H, m). 
ESI-MS(m/e): 482 (M+H). 

Example 349 

3-(2-(6-(4-methanesulphonvl-phen 
oxo-propionitrile 

Using cyanoacetic acid, the title compound was obtained as a white solid by the same process as 
in Example 296, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CDC13) 5 : 1.80-2.05 (4H, m), 3.05-3.25 (4H, m), 3.47-3.93 (3H, m), 5.19-5.41 (1H, 
m), 7.00-7.59 (5H, m), 7.82-7.99 (3H, m), 8.35-8.41 (1H, m), 8.62-8.68 (1H, m). 
ESI-MS(m/e): 502 (M+H). 

Example 350 

CvcloDropvl-f2-r6-f4-methanesulphonvl-DhenoxvV2- pvridin-2-vl-3H-benzimidazol-5-vn-Dvrroli 
din-1 -vn-methanone 

Using cyclopropanecarboxylic acid, the title compound was obtained as a white solid by the same 
process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 0.92-1108 (4H, m), 1.60-1.66 (2H, m), 1.85-1.99 (2H, m), 2.20-2.38 (1H, 
m), 3.05-3.08 (3H, m), 3.63-4.00 (2H, m), 5.33-5.41 (1H, m), 7.12-7.44 (5H, m), 7.86-7.92 (3H, 
m), 8.40-8.44 (1H, m), 8.60-8.68 (1H, m). 
ESI-MS(m/e): 503 (M+H). 

Example 351 

333-trifluoro-l-(2-(6-(4-methanesu^ 
rolidin- 1 -vD-propan- 1 -one 

Using 3,3,3-trifluoro-propionic acid, the title compound was obtained as a white solid by the 
same process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.85-2.40 (4H, m), 2.90-3.27 (5H, m), 3.65-3.90 (2H, m), 5.15-5.43 (1H, 
m), 6.97-7.63 (5H, m), 7.84-7.96 (3H, m), 8.38-8.43 (1H, m), 8.60-8.68 (1H, m). 
ESl-MS(m/e): 545 (M+H). 

Example 352 

(2-(6-(4-methanesulphonvl-phenoxvy2-pv 
ahvdrofuran-2-vlVmethanone 
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Using tetrahydrofuran-2-carboxylic acid, the title compound was obtained as a white solid by the 
same process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

lH-NMR(CDCB) 8 : 1.85-2.33 (7H, m), 3.05-3.10 (3H, m), 3.63-4.08 (5H, m), 4.15-4.62 (1H, 
m), 5.33-5.62 (1H, m), 7.11-7.55 (5H, m), 7.84-7.95 (3H, m), 8.37-8.42 (1H, m), 8.60-8.67 (1H, 
m). 

ESI-MS(m/e): 533 (M+H). 
Example 353 

N-f2-(2-(6-(4-methanesulphonvl-ph 
)-2-oxo-ethvlVacetamide 

Using acetylaminoacetic acid, the title compound was obtained as a white solid by the same 
process as in Example 296, a process based on this or a combination of these with a norma! 
procedure. 

1H-NMR (CDC13) 6 : 1.90-2.05 (8H, m), 3.07-3.09 (3H, m), 3.47-4.01 (3H, m), 5.16-5.40 (1H, 
m), 6.52-6.70 (1H, m), 7.04-7.20 (2H, m), 7.33-7.57 (2H, m), 7.84-7.98 (3H, m), 8.35-8.38 (1H, 
m), 8.61-8.67 (lH,m). 
ESI-MS(m/e): 534 (M+H). 

Example 354 (diastereomer A), 355 (diastereomer B) 

l-n-(6-(4-mefoanesulphonvl-phenoxy>2-^ 
hanol diastereomer A and diastereomer B 

Using 5-fluoro-4-(4-me±anesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and l-pyrrolidin-2-yl-ethanol, the title compound was obtained as diastereomer mixture of pale 
yellow solid by the same process as in Example 15, a process based on this or a combination of 
these with a normal procedure. The obtained diastereomer mixture was purified further by 
preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), 
chloroform/methanol = 10/1), diastereomer A and B were respectively obtained as pale yellow 
solid. 

l-n-(6-(4-memanesulDhonvl-phenoxvV2-pvridm-2-vl-3H-benzimidazol-5-vlVpvrrolidin 
hanol diastereomer A . 

1H-NMR(CD30D) 8 : 1.09 (3H, d, J = 6.7 Hz), 1.66-1.78 (1H, m), 1.80-1.99 (3H, m), 3.06-3.18 
(1H, m), 3.12 (3H, s), 3.61-3.69 (1H, m), 3.78-3.83 (1H, m), 3.90-3.99 (1H, m), 6.97-7.81 (5H, 
m), 7.89-8.00 (3H, m), 8.26 (1H, d, J = 8.2 Hz), 8.74 (1H, d, J - 4.7 Hz). 
ESI-MS(m/e): 479 (M+H). 

l-n-(6-(4-methanesulphonvl-phenoxvV2-p\Tidin-2-vl-3H-benzimidazol-5-vlVpvrrolidin-2-vlVet 
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hanol diastereomer B . 

IH-NMR(CD30D) 6 : 0.76 (3H, d, J = 6.3 Hz), 1.70-1.82 (3H, m), 1.92-2.00 (1H, m), 3.06-3.13 
(1H, m), 3.10 (3H, s), 3.61-3.69 (1H, m), 3.83-3.90 (1H, m), 3.95-4.03 (1H, m)> 7.04 (2H, d, J = 
8.9 Hz), 7.37-7.44 (2H, m), 7.4.6-7.49 (1H, m), 7.89 (2H, d, J - 8.9 Hz), 7.93-7.99 (1H, m), 8.27 
(1H, d, J = 7.8). 8.74 (1H, d, J - 4.7 Hz) 
ESI-MS(m/e) : 479 [M+H] 

Example 356 

5-f2-fl-fluoro-ethvlVpvn-olidip-l-vlV6-(4-methanesulphoDvl-phenoxvV2-pvri 
midazole 

To solution of l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol -5-yl) 
-pyrrolidin-2-yl)-ethanol diastereomer A 21mg obtained in Example 354 in chloroform 1 ml was 
added diethylamino sulphur trifluoride 0.007 ml at -78°C, and the reaction liquor was stirred at 
78°C for one hour. The reaction liquor was warmed to room temperature and thereafter, saturated 
aqueous sodium bicarbonate was added to the reaction liquor and thereafter, it was extracted with 
ethyl acetate and was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the residue was purified by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 
10/1) and the title compound was obtained as pale yellow solid. 

1H-NMR(CD30D) 5 : 1.18 and 1.24 (total 3H, each d, J = 6.3, 6.7 Hz), 1.53-1.78 (1H, m), 
1.83-2.00 (3H, m), 3.11 (3H, s), 3.11-3.20 (1H, m), 3.52-3.61 (1H, m), 3.89-4.01 (1H, m), 
4.63-4.87 (1H, m), 7.04 (2H, d, J - 9.0 Hz), 7.21-7.53 (3H, m), 7.89 (2H, d, J = 9.0 Hz), 
7.96-8.02 (1H, m), 8.27 (1H, d, J = 7.8 Hz), 8.74 (1H, d, J - 4.7 Hz). 
ESI-MS(m/e):481 (M+H). 

Example 357 

5-(2-(l-fluoro-ethvlVpvrrolidin-l-vlV6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-lH-benzi 
midazole 

Using l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H- benzimidazol-5-yl)- 
pyrrolidin-2-yl)-ethanol diastereomer B obtained in Example 355, the title compound was 
obtained as a pale yellow solid by the same process as in Example 356, a process based on this or 
a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 0.99 and 1.09 (total 3H, each d, J - 6.5, 6.2 Hz), 1.59-1.83 (3H, m), 

1.93- 2.03 (1H, m), 3.00-3.10 (1H, m), 3.09 (3H, s), 3.54-3.67 (1H, m), 4.10-4.19 (1H, m), 
4.37-4.54 (1H, m), 7.04 (2H, d, J = 8.9 Hz), 7.36-7.48 (3H, m), 7.86 (2H, d, J - 8.9 Hz), 

7.94- 7.98 (1H, m), 8.25 (1H, d, J « 7.8 Hz), 8.72 (1H, d, J = 4.7 Hz). 
ESI-MS(m/e):481 (M+H). 
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Example 358 

l-(l-(6-(4-methanesulphonvl-phra^ 
hanone 

Oxalyl chloride 0.080 ml and dimethylsulfoxide 0.087 ml were added successively at -78°C to 
methylene chloride 3 ml, and the reaction liquor was stirred at 78°C for ten minutes, and 
thereafter, solution of diastereomer mixture of l-(l-(6-(4-methanesulphonyl- 
phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanol (obtained in Example 
354 and 355) 146 mg in methylene chloride 2 ml was added at -78°C. The reaction liquor was 
stirred at -78°C for 30 minutes, and thereafter, triethylamine 0.42 ml was added, and the reaction 
liquor was stirred at -78°C for a further ten minutes, and thereafter, it was warmed to room 
temperature. Saturated ammonium chloride aqueous solution was added to the reaction liquor, 
and the mixture was extracted with ethyl acetate and was dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol - 10/1) and the title compound was obtained as pale yellow 
solid. 

1H-NMR(CD30D) 6 : 1.78-2.07 (3H, m), 1.94 (3H, s), 2.20-2.29 (1H, m), 3.06 (3H, s), 
3.37-3.45 (1H, m), 3.64-3.77 (1H, m), 4.27-4.30 (1H, m), 6.80-7.44 (5H, m), 7.80-7.88 (3H, m), 
8.27-8.40 (1H, m), 8.61-8.62 (1H, m). 
ESI-MS(m/e): 477 (M+H). 

Example 359 (enantiomer A), 360 (enantiomer B) 

l,(l,(6-(4-methanesulphonvl-phenoxv-2-pvridin-2-vl-3H-benzimida2ol-5-vlVpvr rolidin-2-vlVeth 

anone enantiomer A and enantiomer B 

Racemic 

l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-et 
hanone (obtained in Example 358) 27 mg was optically resolved on optical resolution column 
(CHIRALPAK AD-H 2cm phi x 25 cm L (Diacel Chemical Industries, Ltd.), moving phase: 
ethanol, flow rate 10 ml/min), and enantiomer A (retention time = 20.8 min), enantiomer B 
(retention time = 46.9 min) were respectively obtained as pale yellow solids. 

l-n-r6-f4-methanesulphonvl-phenoxvV2-p\q-idin-2-vl-3H-benzimidazol-5-vl)-pvrrolidin-2-vn-et 
hanone enantiomer A. 
ESI-MS(m/e): 477 (M+H). 

l-fl-(6-( r 4-methanesulphonvl-phenoxvV2-p\Tidin-2-vl-3H-benzimidazol-5-vn-pvrrolidin-2-vlVet 
hanone enantiomer B. 
ESI-MS(m/e): 477 (M+H). 
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Example 361 

l-fl-(6-f6>methaDesulphonvl-pvridiD>3-vloxvV2-pvridin> 2>vK3H-benzimidazol-5-vlV 
pvrrolidin-2-vD-ethanone 

Using the 5-fluoro-4-(6-methanesulphonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained from 
Example 196 (Step 3) and 1 -methyl- 1 -(2 -pyrrolidinyl) ethanol, the title compound was obtained 
as pale yellow solid by the same process as in Example 354, 355 and 358, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.80-2.10 (3H, m), 2.08 (3H, s), 2.28-2.39 (1H, m), 3.24 (3H, s), 
3.40-3.47 (1H, m), 3.66-3.73 (1H, m), 4.46 (1H, t, J = 7.4 Hz), 7.17 (1H, s), 7.40 (1H, s), 7.48 
(1H, dd, J - 2.7, 8.8 Hz), 7.54 (1H, dd, J - 4.9, 7.6 Hz), 8.02 (1H, dt, J = 0.8, 7.8 Hz), 8.07 (1H, 
dd, J = 0.6, 8.8 Hz), 8.24 (1H, d, J - 7.8 Hz), 8.46 (1H, dd, J = 0.6, 2.7 Hz), 7.78 (1H, dt, J = 0.8, 
4.9 Hz). 

ESI-MS(m/e): 478 (M+H) 

Example 362 (enantiomer A), 363 (enantiomer B) 

1 - (H6 - (6-methanesulphonvl-pyridm^ 

2- yH-ethanone enantiomer A and enantiomer B 

Racemic 1 -(1 -(6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin-2-yl- 3H-benzimidazol 
-5-yl)-pyrrolidin-2-yl)-ethanone obtained in Example 361 34 mg was optically resolved on 
optical resolution column (CH1RALPAK AD-H 2cm phi x 25 cm L (Diacei Chemical Industries, 
Ltd.), moving phase: ethanol, flow rate 10 ml/min), and enantiomer A (retention time = 28.8 min), 
enantiomer B (retention time = 48.2 min) were respectively obtained as pale yellow solids. 

1- (l-(6-r6~methanesulphonvl-p\nidin-3-vloxvl-2-pvridin-2-vl-3H-benzimidazol-5-vlVpvrrolidin- 

2- vO-ethanone enantiomer A. 
ESI-MS(m/e): 478 (M+H). 

1- n-(6-f6-methanesulphonvl-pvridin-3-^ 

2- vlVethanone enantiomer B 
ESl-MS(m/e): 478 (M+H). 

Example 364 

(2S)-l-(6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVpvrrolidine-2-ca 
rboxamide 

Using L-prolinamide hydrochloride and 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2- 
nitro-phenylamine obtained in Example 14, the title compound was obtained as a pale yellow 
solid by the same process as in Example 15, a process based on this or a combination of these 
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with a normal procedure. 

1H-NMR (CDC13) 6 : 1.91-2.03 (3H, m), 2.26-2.50 (1H, m), 3.02 and 3.06 (total 3H, each s), 
3.18-3.28 (1H, m), 3.63-3.91 (1H, m), 4.19-4.23 (1H, m), 6.04-6.13 (1H, m), 6.86-7.28 (4H, m), 
7.37-7.41 (1H, m), 7.48-7.54 (1H, m), 7.80-7.92 (3H, m), 8.34-8.38 (1H, m), 8.48-8.63 (1H, m). 
ESI-MS(m/e): 478 (M+H). 

Example 365 

(2RVl-f6-r4-methane sulDhonvl-phenoxvV2-pvridin-2-vl-3H-ben2imidazol-5-vlVpvrrolidine-2-ca 
rboxamide 

Using D-prolinamid e and 5 -fluoro-4-(4-methanesulphony 1-phenoxy )-2 -nitro-pheny lamine 
obtained in Example 14, the title compound was obtained as a pale yellow solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.91-2.03 (3H, m), 2.26-2.50 (1H, m), 3.02 and 3.06 (total 3H, each s), 
3.18-3.28 (1H, m), 3.63-3.91 (1H, m), 4.19-4.23 (1H, m), 6.04-6.13 (1H, m), 6.86-7.28 (4H, m), 
7.37-7.41 (1H, m), 7.48-7.54 (1H, m), 7.80-7.92 (3H, m), 8.34-8.38 (1H, m), 8.48-8.63 (1H, m). 
ESI-MS(m/e): 478 (M+H). 

Example 366 

6-((3RV3-fluoro-pvrrolidin-l-vlV5-r4-methanesulfonvl-phenoxvV2-pvridin-2 
ole 

Using (R)-3-fluoro pyrrolidine and 5-fluoro-4-(4-methanesulphonyl-phenoxy) 
-2-nitro-phenylamine obtained in Example 14, the title compound was obtained as a yellow oily 
substance by the same process as in Example 15, a process based on this or a combination of 
these with a normal procedure. 

1 H-NMR(C.D3 OD) 6 : 1.95-2.40 (2H, m), 3.10 (3H, s), 3.25-3.73 (4H, m), 5.14-5.40 (1H, m), 
7.06 (2H, d, J = 8.9 Hz), 7.07-7.20 (1H, m), 7.32-7.40 (1H, m), 7.42-7.48 (1H, m), 7.89 (2H, d, J 
= 8.9 Hz), 7.93-7.99 (1H, m), 8.23 (1H, d, J = 8.2 Hz), 8.71 (1H, d, J - 5.1 Hz) 
ESI-MS(m/e): 453 (M+H). 

Example 367 

l-(6-(4-methanesulphonvl-phenoxv-2-pvridin-2-vl-3H-benzimidazol-5-vlVpyrrolidine-3-carbox 
amide 

Using pyrrolidine-3-carboxamide and 5-fluoro-4-(4-methanesulphonyl-phenoxy) 
-2-nitro-phenylamine obtained in Example 14, the title compound was obtained by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 2.03-2.30 (2H, m), 2.89-2.99 (1H, m), 3.06 (3H, s), 3.24-3.60 (4H, m), 
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5.70-5.86 (2H, m), 7.00-7.48 (5H, m), 7.80-7.90 (3H, m), 8.34-8.40 (1H, m), 8.57-8.64 (1H, m). 
ESI-MS(m/e): 478 (M+H). 

Example 368 

(2RVl-(6-(4-methanesulphonvl-phenoxy1-2-py^ 
rboxvlic acid methoxv-methvl-amide 

Using (R)-N-methoxy-N-methylprolinamide and 5-fluoro-4-(4-methanesulphonyl-phenoxy) 
-2-nitro-phenylamine obtained in Example 14, the title compound was obtained by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 5 : 1.83-2.05 (3H, m), 2.25-2.40 (1H, m), 3.09 (3H, brs), 3.13 (3H, s), 
3.40-3.47 (1H, m), 3.68-3.78 (1H, m), 3.84 (3H, brs), 4.90-5.09 (1H, m), 7.06-7.30 (4H, m), 
7.42-7.50 (1H, m), 7.87-8.00 (3H, m), 8.19-8.28 (1H, m), 8.70-8.76 (1H, m). 
ESI-MS(m/e): 522 (M+H). 

Example 369 

(2R>l-n-(6-(6-ethanesulfonvl-pvr^^ 
n-2-ylVethanone 

Using the 4-(6-ethanesulfonyl-pyridin-3-yloxy)-5-fluoro-2-nitro-phenylamine obtained from 
Example 221 (Step 2) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as pale 
yellow solid by the same process as in Example 354, 55 and Example 358, a process based on 
this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 1.78-2.03 (3H, m), 2.03 (3H, s), 2.22-2.35 (1H, 
m), 3.30-3.43 (1H, m), 3.39 (2H, q, J = 7.4 Hz), 3.64-3.75 (1H, m), 4.35-4.42 (1H, m), 7.03-7.48 
(4H, m), 7.90-7.99 (1H, m), 8.03 (1H, d, J - 8.6 Hz), 8.17-8.28 (1H, m), 8.43-8.46 (1H, m), 
8.70-8.75 (1H, m). 
ESI-MS(m/e): 492 (M+H). 

Example 370 

(2RH-(l-f6-f6-ethane sulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-3H-benzimidazol-5-vn 

-pyrrolidin -2-vlVethanone 

Using the 4-(6-ethane sulfonyl-pyridin-3-yloxy)-5-fluoro-2-nitro-phenylamine obtained from 
Example 225 (Step 2) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as pale 
yellow solid by the same process as in Example 205 and Example 358, a process based on this or 
a sequential combination of these with a normal procedure 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 1.80-2.03 (3H, m), 2.04 (3H, s), 2.24-2.34 (1H, 
m), 3.30-3.45 (1H, m), 3.39 (2H, q, J = 7.4 Hz), 3.63-3.74 (1H, m), 4.37-4.44 (1H, m), 7.07 (1H, 
brs), 7.22-7.50 (2H, m), 8.03-8.05 (1H, m), 8.42-8.46 (1H, m), 8.63-8.66 (1H, m), 8.73 (1H, d, J 
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= 1.6 Hz), 9.37-9.43 (1H, m). 
ESI-MS(m/e): 493 (M+H). 

Example 371 

(2RM-a-(6-(4-ethanes ulphonvl-p^^ 
Vethanone 

Using the 4-(4-ethane sulfonyl-phenoxy)-5-fluoro-2-nitro-phenylamine obtained from Example 
259 (Step 1) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as a pale yellow 
solid by the same process as in Example 369, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 1.81-2.03 (3H, m), 2.02 (3H, s), 2.24-2.33 (1H, 
m), 3.22 (2H, q, J = 7.4 Hz), 3.38-3.46 (1H, m), 3.72-3.79 (1H, m), 4.40 (1H, t, J = 7.5 Hz), 
7.10-7.12 (3H, m), 7.29 (1H, s), 7.45-7.48 (1H, m), 7.87-7.90 (2H, m), 7.90-7.98 (1H, m), 8.24 
(1H, d, J = 7.6 Hz), 8.72 (1H, d, J = 4.9 Hz). 
ESI-MS(m/e):491 (M+H). 

Example 372 

(2RVl-(l-(6-(4-ethane 

sulfonvl-phenoxv)-2-pvrazin-2-vl-3H -benzimidazol-5-vn-pvrrolidin-2-vn-ethanone 
Using the 4-(4-ethane sulfonyl-phenoxy)-5-fluoro-2-nitro-phenylamine obtained from Example 
259 (Step 1) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as a pale yellow 
solid by the same process as in Example 369, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 1.82-2.04 (3H, m), 2.04 (3H, s), 2.24-2.34 (1H, 
m), 3.22 (2H, q, J = 7.4 Hz), 3.34-3.50 (1H, m), 3.70-3.79 (1H, m), 4.38-4.48 (1H, m), 7.00-7.38 
(4H, m), 7.89 (2H, d, J = 9.0 Hz), 8.66 (1H, brs), 8.75 (1H, dd, J « 1.6, 2.5 Hz), 9.38-9.48 (1H, 
m). 

ESI-MS(m/e): 492 (M+H). 

Example 373 

(2RVl-q-f6-f6-ethane 

sulfonvl-pvridin-3-vloxvV2-pyridin-2-vl-3H-benzimidazol-5-vn-pvrrolidin-2-vl)-propan-l-one 
Using 5-fluoro-4-(6-ethane sulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and l-(R)-pyrrolidine-2.-yl-propanol, the title compound was obtained as a pale 
yellow solid by the same process as in Example 369, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 0.93 (3H, t, J = 7.2 Hz), 1.25-1.27 (3H, m), 1.75-2.00 (3H, m), 2.23-2.53 
(3H, m), 3.33-3.44 (3H, m), 3.71 (2H, q, J = 7.3 Hz), 4.43 (1H, t, J = 7.6 Hz) 7.14 (1H, s), 7.38 
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(1H, s), 7.45-7.50 (2H, m), 7.93-8.00 (1H, m), 8.06 (1H, d, J = 8.8 Hz), 8.25 (1H, d, J = 8.0 Hz), 
8.45 (1H, d, J = 2.9 Hz), 8.73 (1H, d, J = 4.9 Hz). 
ESl-MS(m/e): 506 (M+H). 

Example 374 

(2RV2-f 1 -(6-(6-ethane sulfonvl-pvridin-3-vloxvV2-pvridm-2-vl-3H-benzimidazol-5-vlV 

pyrrolidin-2-vl)-propane-2-ol 

Using 5-fluoro-4-(6-ethane sulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and (R)-l -methyl- l-(2-pyrrolidinyl) ethanol, the title compound was obtained by the 
same process as in Example 369, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 0.85 and 0.87 (total 6H, each s), 1.22 (3H, t, J « 7.3 Hz), 1.59-1.84 (3H, 
m), 1.93-2.05 (1H, m), 3.08-3.17 (1H, m), 3.31-3.40 (2H, m), 3.53-3.61 (1H, m), 4.00-4.03 (1H, 
m), 7.43-7.64 (4H, m), 7.91-7.98 (1H, m), 8.02 (1H, d, J = 8.8 Hz), 8.25 (1H, d, J - 7.8 Hz), 8.45 
(1H, d, J - 2.7 Hz), 8.71-8.73 (1H, m). 
ESI-MS(m/e): 508 (M+H). 

Example 375 

(2R. 4RV4-hvdroxv-l-f6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol 

-5-vlVpvrrolidine-2-carboxamide 

Using cis-4-hydroxy-D-prolinamide, the title compound was obtained as a pale yellow solid by 
the same process as in Example 15, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.94-2.00 (1H, m), 2.50-2.59 (1H, m), 3.11 (3H, s), 3.38-3.44 (1H, m), 
3.73-3.77 (1H, m), 4.23-4.28 (1H, m), 4.36-4.42 (1H, m), 7.12 (2H, d, J = 9.0 Hz), 7.24 (1H, s), 
7.33 (1H, s), 7.44-7.47 (1H, m), 7.89-7.97 (3H, m), 8.21-8.24 (1H, m), 8.70-8.72 (1H, m). 
ESI-MS(m/e): 494 (M+H). 

Example 376 

(2R> 4SV4-fluoro-l-(6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5 

-vlVpvrrolidine-2-carboxamide 

Using (2R, 4R)-4-hydroxy- 1 -(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H- 

benzimidazol -5-yl)-pyrrolidine-2-carboxamide obtained in Example 375, the title compound was 
obtained as a pale yellow solid by the same process as in Example 356, a process based on this or 
a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 2.01-2.21 (1H, m), 2.54-2.67 (1H, m), 3.13 (3H, s), 3.48 (1H, dd, J - 12.8, 
27.2 Hz), 4.09 (1H, ddd, 3.6, 12.8, 39.7 Hz = J), 4.48 (1H, dd, J = 6.4, 10.0 Hz), 5.20-5.34 (1H, 
m), 7.15 (2H, d, J - 8.8 Hz), 7.25 (1H, brs), 7.41 (1H, brs), 7.46-7.49 (1H, m), 7.92-7.99 (3H, m), 
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8.26 (1H, d, J = 8.0 Hz), 8.73 (1H, d, J - 4.7 Hz). 
Example 377 

(2R, 4SV4-hvdroxv-l-(6>f4-methanesulphonvl-phenoxvV2-Dvridin>2-vl-3H-benzimidazol 

-5-vlVpvrrolidine-2-carboxamide 

Using trans-4-hydroxy-D-prolinamide, the title compound was obtained as a pale yellow solid by 
the same process as in Example 15, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 2.00-2.07 (1H, m), 2.33-2.39 (1H, m), 3.13 (3H, s), 3.25 (1H, d, J = 10.8 
Hz), 4.00 (1H, dd, J = 4.1, 10.8 Hz), 4.44-4.50 (2H, m), 7.14 (2H, d, J = 9.0 Hz), 7.23 (1H, brs), 
7.37 (1H, brs), 7.46-7.49 (1H, m), 7.92-7.99 (3H, m), 8.25 (1H, d, J - 8.0 Hz), 8.73 (1H, d, J = 
4.7 Hz). 

ESI-MS(m/e): 494 (M+H). 
Example 378 

1-(Y2EL 4RVl-(6-(6-ethane sulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-3H-benzimidazol-5-vn 
-4-hvdroxv- pvrrolidin-2-vD-ethanone 
Step 1 

Synthesis of (2R. 4RVl-(6-(6-ethane sulfonvl-pvridin-3-vloxvV2-Dvridin-2-vl-3H 

-benzimidazol-5-vn-4-hvdroxv-pvrrolidine-2-carboxvlic acid methoxv-methvl-amide 

Using (2R, 4R)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methyl amide obtained in 

Reference Example 5, the title compound was obtained as a pale yellow solid by the same 

process as in Example 369, a process based on this or a combination of these with a normal 

procedure. 

Step 2 

Production of 1 -((2R.4R1- l-f6-(6-ethane sulfonvl-pvridin-3-vloxvV2-pvridin-2-vl 
-3H-benzimidazol-5-vlV4-hvdroxv-pvrrolidin-2-vlVethanone 

Methyllithium (1.0M diethyl ether solution) 0.360 ml was added to a solution of 20 mg of the (2R, 
4R)- 1 -(6-(6-ethane sulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl- 
3H-benzimidazol-5-yl)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methyl-amide obtained 
in step 1 in tetrahydrofuran 1 ml, at -78°C. The reaction liquor was stirred at -78°C for one hour 
and thereafter, it was warmed to 0°C and was stirred for one hour. Saturated ammonium chloride 
aqueous solution was added to the reaction liquor, and the mixture was extracted with ethyl 
acetate and was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the residue obtained was purified by preparative thin 
layer chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol 
= 10/1) and the title compound as pale yellow solid. 
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1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 1.794.88 (1H, m), 2.08 (3H, s), 2.43-2.54 (1H, 
m), 3.33 (2H, q, J = 7.4 Hz), 3.46-3.63 (2H, m), 4.34-4.43 (2H, m), 7.10 (1H, brs), 7.39 (1H, brs), 
7.43-7.50 (2H, m), 7.93-7.97 (1H, m), 8.04 (1H, d, J = 8.8 Hz), 8.23 (1H, d, J = 8.0 Hz), 8.46 (1H, 
d, J = 2.7 Hz), 8.71 (1H, d, J = 4.3 Hz). 
ESl-MS(m/e): 508 (M+H). 

Example 379 

1-((2R, 4 S)-l-(6-(6 -ethane sulfonyI-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl) 
-4-fluoro -pyrrolidin-2-yl)-ethanone. 

Using the 1-((2R, 4R)-l-(6-(6-ethane sulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl 
-3H-benzimidazol-5-yl)-4-hydroxy-pyrroiidin-2-yl)-ethanone obtained in Example 378, the title 
compound was obtained as pale yellow solid by the same method as in Example 356, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.31 (3H, t, J = 7.4 Hz), 1.80-2.05 (1H, m), 1.96 and 2.02 (total 3H, each 
s), 2.26-2.60 (1H, m), 3.30-3.43 (2H, m), 3.43-3.66 (1H, m), 3.70-4.04 (1H, m), 4.50-4.64 (1H, 
m), 5.12-5.37 (1H, m), 6.90-7.56 (4H, m), 7.80-7.91 (1H, m), 7.93-8.02 (1H, m), 8.30-8.68 (3H, 
m). 

ESI-MS(m/e):510(M+H). 
Example 380 

1-((2R. 4SVl-(6-(6-ethane sulfonvl-pvridin-3-vloxv)-2-pvrazin-2-vl-3H-benzimidazol -5-vlV4- 
fluoro-pvrrolidin-2-vO-ethanone 

Using (2R, 4R)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methyl amide obtained in 
Reference Example 5, the title compound was obtained as pale yellow solid by the same process 
as in Example 370 and Example 378 (Step 2) and Example 356, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.25 (3H, t, J = 7.4 Hz), 1.98-2.20 (1H, m), 2.05 (3H, s), 2.48-2.61 (1H, 
m), 3.41 (2H, q, J = 7.4Hz), 3.56 (1H, dd, J - 11.9, 24.5 Hz), 3.99 (1H, ddd, J = 3.1, 11.9, 39.1 
Hz), 4.65 (1H, dd, J = 6.6, 10.3 Hz), 5.22-5.36 (1H, m), 7.13 (1H, brs), 7.48-7.50 (2H, m), 8.05 
(1H, dd, J = 0.6, 8.8 Hz), 8.52 (1H, d, J = 2.8 Hz), 8.67 (1H, d, J = 2.5 Hz), 8.76 (1H, dd, J = 1.4, 
2.5 Hz), 9.43 (1H, d, J - 1.4 Hz) 
ESI-MS(m/e):511 (M+H). 

Example 381 

5-f2-fluoro-phenoxvV2-pvridin-2-vl-6-(4-methanesulphonyl-phenoxvVlH-benzimidazole 
Using 2-fluorophenol and 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine 
obtained in Example 14, the title compound was obtained as a colourless solid by same process as 
Example (Step 4)-(Step 6), by a process based on this or a combination of these with a normal 
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procedure. 

1H-NMR(CD30D) 5 : 3.10 (3H, s), 6.98-7.05-(lH, m), 7.07-7.21 (5H, m), 7.21-7.66 (3H, m), 
7.88 (2H, d, J = 9-0 Hz), 7.98 (1H, t, J = 7.6 Hz), 8.28 (1H, d, J = 8.2 Hz), 8.74 (1H, s). 
ESI-MS(m/e): 476 (M+H). 

Example 382 

5-f2-fluoro-phenoxyV2-pvrazin-2-vl-6-f4-methanesulphonvl-phenoxvVlH-benzimidaz 
Using 5-(4-methanesulphonyl-phenoxy)-4-(2-fluoro-phenoxy)-benzene-l,2-diamine obtained in 
Example 381, the title compound was obtained as a brown solid by the same process as in 
Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.11 (3H, s), 7.00-7.08 (1H, m), 7.08-7.70 (5H, m), 7.11 (2H, d, J = 8.8 
Hz), 7.90 (2H, d, J = 8.8 Hz), 8.71 (1H, s), 8.78 (1H, s), 9.47 (1H, s). 
ESI-MS(m/e): 477 (M+H). 

Example 383 

5-f2.3-difluoro-phenoxvV2-pvridin-2-vl-6-(6-methanesulphonvl-pvridin-3-vloxvVlH-benzimida 
zole 

Using 2,3-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
as Example 196, (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.20 (3H, s), 6.79-6.83 (1H, m), 6.98-7.12 (2H, m), 7.17-7.80 (4H, m), 
7.98-8.05 (2H, m), 8.27-8.35 (1H, m), 8.39 (1H, d, J = 2.7 Hz), 8.64-8.79 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 384 

5-a,4-difluoro-phenox vV2-pvridin-2-vl-6-(6-methanesulphonvl-pvridin-3-vloxvVlH-benzimida 
zole 

Using 2,4-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
as Example 196 (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 3.21 (3H, s), 6.91-7.41 (4H, m), 7.47-7.75 (3H, m), 7.98-8.06 (2H, m), 
8.27-8.33 (1H, m), 8.40-8.45 (1H, m), 8.66-8.76 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 385 

5-f2,5-difluoro-phenoxvV2-pvridin-2-vl-6-r6-methanesulphonvl-pvridin-3-vloxvVlH-benzimida 
zole 

Using 2,5-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
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as Example 196 (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD.30D) 6 : 3.20 (3H, s), 6.85-6.95 (2H, m), 7.24 (1H, td, J - 9.6, 5.1 Hz), 7.53 (1H, 
s), 7.56 (1H, dd, J - 8.6, 2.7 Hz), 7.64 (1H, dd, J = 7.8, 4.7 Hz), 7.81 (1H, s), 8.05 (1H, d, J = 8.6 
Hz), 8.10 (1H, t, J = 7.8 Hz), 8.33 (1H, d, J - 7.8 Hz), 8.43 (1H, d, J = 2.7 Hz), 8.84 (1H, d, J = 
4.7 Hz) 

ESI-MS(m/e): 495 (M+H). 
Example 386 

5-(7.6-difluoro-phenoxvV2-pvridin-2-yl-6-^ 
zole 

Using 2,6-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
as Example 196 (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.22 (3H, s), 7.09-7.17 (2H, m), 7.14 (2H, t, J = 8.2 Hz), 7.26-7.32 (1H, 
m), 7.47-7.52 (1H, m), 7.55 (1H, dd, J - 9.0, 2.3 Hz), 7.98 (1H, t, J = 7.8 Hz), 8.07 (1H, d, J = 9.0 
Hz), 8.27 (1H, d, J - 7.8 Hz), 8.51 (1H, d, J = 2.3 Hz), 8.72-8.74 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 387 

5-(2 t 5-difluoro-phenoxvV2-pvrazin-2-vl-6-( > 6-methanesulphonvl-pyridin-3-vloxvVlH- 
benzimidazole 

Using 4-(2,5-difluoro-phenoxy)-5-(6-methanesulphonyl-pyridin-3-yloxy)-benzene- 1 ,2 -diamine 
obtained in Example 385, the title compound was obtained as a pale yellow solid by the same 
process as in Example 205, a process based on this or a combination of these with a normal 
procedure/ 

1H-NMR(CD30D) 6 : 3.21 (3H, s), 6.75-6.92 (2H, m), 7.17-7.24 (1H, m), 7.35-7.85 (2H, m), 
7.52 (1H, dd, J - 8.6, 2.7 Hz), 8.04 (1H, d, J = 8.6 Hz), 8.41 (1H, d, J = 2.7 Hz), 8.73 (1H, s), 
8.79 (1H, s), 9.50 (1H, s). 
ESl-MS(m/e): 496 (M+H). 

Example 388 

5-(3 .4-difluoro-phenox vV2-pvrazin-2-vl-6-r6-methanesulphonvl-pyridin-3-yloxvV 1 H- 
benzimidazole 

Using 3,4-difluoro phenol, the title compound was obtained as pale yellow solid by the same 
process as in Example 383 and Example 387, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CD30D) 6 : 3.18 (3H, s), 6.65 (1H, .bra), 6.80 (1H, brs), 7.17 (1H, q, J = 9.4 Hz), 7.46 
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(1H, dd, J = 8.6, 2.7 Hz), 7.49-7.80 (2H, m), 8.00 (1H, d, J = 8.6 Hz), 8.33 (1H, d, J = 2.7 Hz), 
8.6.9 (1H, s), 8.76 (1H, s), 9.46 (1H, s). 
ESI-MS(m/e): 496 (M+H). 

Example 389 

5-f3,5-difluoro-phenoxvV2-pvrazio-2-vi-6-f6-methanesulphonvl-pvridin-3-vloxvVlH- 
benzimidazole 

Using 3,5-difluoro phenol, the title compound was obtained as a pale yellow solid by the same 
process as in Example 388, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.41-6.49 (2H, m), 6.60-6.69 (1H, m), 7.50 (1H, dd, J = 8.6, 
2.7 Hz), 7.54-7.82 (2H, m), 8.04 (1H, d, J = 8.6 Hz), 8.36 (1H, d, J = 2.7 Hz), 8.74 (1H, brs), 8.80 
(lH,brs),9.52(lH,s). 
' ESl-MS(m/e): 496 (M+H). 

Example 390 

5-( , 2-difluoromethoxvpvridin-3-vloxvV6-f6-methanesulphonvl-pvridin-3-vloxv > >-2-f5- 
methvl-pvrazin-2-vlV 1 H-benzimidazole 

Using 5-methyl-pyrazine-2-carboxylic acid and 4-(2-difluoromethoxy- 
pyridin-3-yloxy)-5-(6-methanesulphonyi-pyridin-3-yloxy)-benzene-l,2-diamine obtained in 
Example 215, the title compound was obtained as a pale yellow solid by the same process as in 
Example 38, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 2.65 (3H, s), 3.18 (3H, s), 7.15 (1H, dd, J = 8.0, 4.9 Hz), 7.32-7.80 (2H, 
m), 7.40 (1H, d, J = 7.4 Hz), 7.45 (1H, dd, J = 8.8, 2.7 Hz), 7.46 (1H, t, J = 72.6 Hz), 7.93 (1H, 
dd, J = 4.9, 1.4 Hz), 8.01 (1H, dd, J = 8.8, 0.6 Hz), 8.35 (1H, dd, J = 2.7, 0.6 Hz), 8.67 (1H, d, J = 
1 .0 Hz), 9.32 (1H, d, J = 1 .3 Hz) 
ESI-MS(m/e): 541 (M+H). 

Example 391 

5-phenoxv-2-pvrazin-2-vl-6-( 6-ethane sulfonvl-pvridin-3-vloxvVl H-benzimidazole 
Stepl 

Synthesis of pyrazine-2-carboxvlic acid (5-fluoro-4-(6-methanesurphonvl 
-pvridin-3-vloxvV2-nitro-phenvlVamide 

Pyrazine-2-carboxylic acid 3.18 g, 1 -hydroxybenzotriazole 4.1 g and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide monohydrochloride 5.8 g were added to a 
solution of the 3-fluoro-4-(6-methanesulphonyl-pyridin-3-yloxy)-phenylamine obtained in 
Example 221 (Step 1) 7.5 g dissolved in dimethylformamide 7 ml, the reaction liquor was stirred 
overnight at room temperature. Water was added to the reaction liquor, and precipitate was 
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recovered by filtration, to give 8.0g crude product. Fuming nitric acid 0.44 ml was added to a 
solution of the obtained crude product 3.6g in trifluoroacetic acid 35 ml, and the reaction liquor 
was stirred at room temperature overnight, and thereafter the solvent was eliminated by 
distillation under reduced pressure. Water was added to the residue, and, precipitate was 
recovered by filtration, to give the title compound. 

Step 2 

Production of 5-(2.5-difluoro-phenoxvV2-pvrazin-2-yl-6- (6-methanesulphonvl -pyridin-3-vloxv) 
-lH-benzimidazole 

2,5-difluoro-phenol 15 mg and cesium carbonate 28 mg were added to a solution of 
pyrazine-2-carboxylic acid (5-fluoro-4-(6-methanesulphonyl -pyridin-3-yloxy)-2-nitro 
-phenyl)-amide obtained in (Step 1) 26 rag in N-methylpyrrolidinone 0.5 ml, and the reaction 
liquor was stirred at 90°C for 15 minutes, and thereafter, tin (II) chloride dihydrate 100 mg was 
added to the reaction liquor. The reaction liquor was stirred at 90°C for one hour, and thereafter, 
ethyl acetate and saturated aqueous sodium bicarbonate were added. The precipitate was 
eliminated by filtration, and the solvent was eliminated by distillation under reduced pressure, 
and the residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate, then dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and the title compound was obtained as a 
pale yellow solid. 

1H-NMR(CD30D) 6 : 1.23 (3H, t, J = 7.2 Hz), 3.24-3.44 (2H, m), 6.82-6.92 (2H, m), 7.04-7.18 
(1H, m), 7.26-7.38 (3H, m), 7.48-7.56 (2H, m), 8.03 (1H, d, J = 8.4 Hz), 8.38 (1H, s), 8.74 (1H, 
s),8.81(lH,s), 9.51 (lH,s). 
ESI-MS(m/e): 474 (M+H). 

Example 392 

5-(naphthalen-l-vl 

ox vV2-pvrazine-2-vl-6-r6-ethanesulfonvl-pvridine-3 -vloxv V 1 H-benzimidazole 

Using naphthalene- l-ol and pyrazine-2-carboxylic acid (5-fluoro-4-(6- 

ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391, the title 

compound was obtained as a brown solid by the same process as in Example 391 (Step 2), a 

process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.17 (3H, t, J = 7.4 Hz), 3.29 (2H, q, J = 7.4 Hz), 6.81 (1H, d, J = 7.6 Hz), 

7.29-7.40 (3H, m), 7.45-7.49 (1H, m), 7.55 (1H, d, J = 7.6 Hz), 7.56 (1H, s), 7.72 (1H, d, J = 8.6 

Hz), 7.75 (1H, s), 7.83 (1H, d, J = 8.2 Hz), 7.89 (1H, d, J = 8.6 Hz), 8.17 (1H, d, J = 3.0 Hz), 8.70 

(1H, dd, J = 2.3, 1 .2 Hz), 8.77 (1H, d, J = 2.3 Hz), 9.48 (1H, d, J = 1.2 Hz). 
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ESI-MS (m/e): 524 (M+H). 
Example 393 

5-(naphthalen-2-vl oxv V2-Dvra2in-2-vl>6-f 6-ethanesulfonvl-pvridin-3-vloxvV 1 H-benzimidazole 
Using naphthalene-2-ol and pyrazine-2-carboxylic acid (5-fluoro-4-(6- 
emanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391, the title 
compound was obtained as a brown solid by the same process as in Example 391 (Step 2), a 
process based on this or a combination of these with a normal procedure.. 
1H-NMR(CD30D) 5:1.11 (3H, t, J = 7.6 Hz), 3.24 (2H, q, J = 7.6 Hz), 7.10 (1H, dd, J = 8.8, 2.5 
Hz), 7.16 (1H, brs), 7.35-7.46 (3H, m), 7.50 (1H, d, J = 3.1 Hz), 7.52 (1H, d, J = 2.5 Hz), 7.67 
(1H, d, J = 8.2 Hz), 7.81 (1H, s), 7.83 (1H, s), 7.95 (1H, d, J = 6.3 Hz), 8.34 (1H, d, J = 2.3 Hz), 
8.73 (1H, d, J = 2.7 Hz), 8.80 (1H, dd, J - 2.7, 1.6 Hz), 9.52 (1H, d, J - 1.6 Hz). 
ESI-MS (m/e): 524 (M+H). 

Example 394 

5-(2-difluoromethvl-ph enoxvV2-pvridin-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxvVlH- 
benzimidazole 

Using 2-difluoromethyl-phenol, the title compound was obtained as a colourless solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 1.21 (3H, t, J = 8.4 Hz), 3.37 (2H, q, J = 8.4 Hz), 6.72 (1H, t, J = 59.8 Hz), 
6.85-6.90 (1H, m), 7.17 (1H, t, J = 8.6 Hz), 7.39-7.46 (3H, m), 7.51-7.84 (3H, m), 7.98-8.05 (2H, 
m), 8.31-8.39 (2H, m), 8.65-8.85 (1H, m). 
ESI-MS (m/e): 523 (M+H). 

Example 395 

5-(2-carba movl-phenoxvV2-pvridin-2-vl-6-f6-ethanesulfonvl-pvridin-3-vloxvVlH- 
benzimidazole 

Using 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH- 
benzimidazole obtained in Example 196, the title compound was obtained as a colourless solid by 
the same process as in Example 43, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.3 Hz), 3.37 (2H, q, J = 7.3 Hz), 6.88 (1H, d, J = 8.2 Hz), 
7.16 (1H, t, J = 7.4 Hz), 7.40-7.46 (2H, m), 7.51-7.54 (1H, m), 7.64 (1H, brs), 7.70 (1H, brs), 
7,87 (1H, d, J = 7.8 Hz), 7.98 (1H, d, J = 8.6 Hz), 8.01 (1H, t, J = 8.6 Hz), 8.30 (1H, d, J = 2.7 
Hz), 8.33 (1H, d, J - 7.8 Hz), 8.76 (1H, brs). 
ESI-MS (m/e): 516 (M+H). 
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Example 396 

5- benzvloxv-2-pvridin-2-vl^ 

Using 4-benzyloxy-3-fluoroaniline obtained in Example 250 (Step 1), picolinic acid and 

6- ethanesulfonyl-pyridin-3-ol, the title compound was obtained as a brown solid by the same 
process as in Example 250, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.26 (3H, t, J = 7.6 Hz), 3.35 (2H, q, J = 7.6 Hz), 5.07 (2H, s), 7-10-7.13 
(2H, m), 7.15 (1H, s), 7.26-7.27 (4H, m), 7.34-7.39 (1H, m), 7.51 (lHxl/2,s), 7.64 (lHxI/2, s), 
7.83-7.86 (1H, m), 7.95-7.96 (1H, m), 8.33-8.35 (1H, m), 8.45-8.46 (1H, m), 8.60-8.63 (1H, m), 
10.43-10.46 (1H, m). 
ES1-MS (m/e): 487 (M+H). 

Example 397 

5-(2-methanesulphonyl-6-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pYridin-3-yloxy)-l 

H-benzimidazole 

Stepl 

Synthesis of 5-hvdroxy-2-pvridin-2-vl-6-(6- ethanesulfonvl- pvridin-3-vloxvMH- benzimidazole 
Using 5-benzyloxy-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole 
obtained in Example 396, the title compound was obtained as pale green colored solid by the 
same process as in Example 251 (Step 1), a process based on this or a combination of these with a 
normal procedure. 

Step 2 

Production of 5-(2-methanesulphonvl-6-fluoro-phenoxvV2-pvridin-2-vl-6- (6 - ethanesulfonvl- 
pyridin-3-vloxvVl H-benzimidazole 

Using 5-hydroxy-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole 
obtained in (Step 1) and l,2-difluoro-3-methanesulphonyl-benzene, the title compound was 
obtained as pale green colored solid by the same process as in Example 251, a process based on 
this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 2.97 (3H, s), 3.41 (2H, q, J = 7.4 Hz), 7.1 1 (1H, s), 
7.50-7.57 (2H, m), 7.61-7.70 (2H, m), 7.70 (1H, s), 7.87 (1H, d, J = 8.0 Hz), 7.99 (1H, t, J = 8.0 
Hz), 8.10 (1H, d, J = 8.6 Hz), 8.27 (1H, d, J - 7.0 Hz), 8.57 (1H, d, J = 2.7 Hz), 8.74 (1H, d, J = 
4.3 Hz). 

ESI-MS (m/e): 569 (M+H). 
Example 398 

5-(2-fluoro-6-cvano-phenoxvV2-pvridin-2-vl-6-( r 6-ethanesulfonvl-pvridin-3-vloxvVlH- 
benzimidazole 
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Using 1 ,2-difluoro-3-cyano-benzene and 5-hydroxy-2-pyridin-2-yl-6-(6- 

ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole obtained in Example 397, the title compound 
was obtained as pale green colored solid by the same process as in Example 251, a process based 
on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.26 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.27-7.43 (1H, m), 7.40 
(1H, td, J - 8.0, 4.6 Hz), 7.49-7.55 (2H, m), 7.56-7.76 (3H, m), 7.99 (1H, t, J = 7.6 Hz), 8.06 (1H, 
d, J = 9.0 Hz), 8.30 (1H, d, J = 7.6 Hz), 8.46 (1H, d, J = 2.7 Hz), 8.75 (1H, d, J = 4.3 Hz). 
ESI-MS(m/e):516(M+H). 

Example 399 

5-(2-fluoro-6-carbamovl-phenoxvy2-pvridi 
midazole 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl- 6-(6-ethanesulfonyl -pyridin-3-yloxy) 
-lH-benzimidazole obtained in Example 397, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D), 6 : 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 7.00-7.18 (1H, m), 
7.34-7.43 (2H, m), 7.49 (1H, brs), 7.54-7.56 (2H, m), 7.66 (1H, brs), 7.97 (1H, t, J = 8.0 Hz), 
8.07 (1H, d, J = 8.6 Hz), 8.20-8.30 (1H, m), 8.53 (1H, d, J = 2.7 Hz), 8.70-8.77 (1H, m). 
ESI-MS (m/e): 534 (M+H). 

Example 400 

5-f2-fluoro -6-cvano-phenoxvV2-pvrazin-2-vl-6-f4-ethanesulfonvl-phenox vV 1 H- benzimidazole 
Stepl 

Synthesis of 3-fluoro-4-(2-fluoro-6-cvano-phenoxvVphenylamine 

Using (3-fluoro-4-hydroxy-phenyl)-carbamic acid tert-butyl ester obtained in Example 196 (Step 
1) and l,2-difluoro-3-cyano-benzene, the title compound was obtained by the same process as in 
Example 221 (Step 1), a process based on this or a combination of these with a normal procedure. 

Step 2 

Synthesis of pyrazine-2-carboxvlic acid (5-fluoro-4-(2-fluoro-6- cvano-phenoxv^ 
-2-nitro-phenvlVamide 

Using 5-fluoro-4-(2-fluoro-6-cyano-phenoxy)-phenylamine obtained in (Step 1) and 
pyrazine-2-carboxylic acid, the title compound was obtained by the same process as in Example 
391 (Step 1), a process based on this or a combination of these with a normal procedure. 

Step 3 

Production of 5-(2-fluoro-6-cvano-phenoxv)-2-pyrazin-2-vl-6-(4-ethanesulfonyl-phenoxv) -1H 
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-benzimidazole 

Using pyrazine-2-carboxylic acid (5-fluoro-4-(2-fluoro-6-cyano-phenoxy)-2-nitro-phenyl)- amide 
obtained in (Step 2) and 4-ethanesulphonyl-phenol, the title compound was obtained as a brown 
solid by the same process as in Example 391 (Step 2), a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.20 (2H, q, J - 7.4 Hz), 7.12 (2H, d, J = 9.0 Hz), 
7.33-7.40 (2H, m), 7.55-7.62 (3H, m), 7.86 (2H, d, J = 9-0 Hz), 8.72 (1H, s), 8.78 (1H, s), 9.48 
OH, s). 

ESI-MS (m/e): 516 (M+H). 
Example 401 

5'f2"fluoro-6-carbamovl-phenoxvV2>pvrazin-2-vl-6-f4-ethanesulfonvl-phenoxvVlH-benzimidaz 

ote and 5-(2-fluoro-6-isopropvl carbamoyl-phenoxvV2- pvrazin-2-vl-6- 

(4-ethanesulfonvl-phenoxv V 1 H-benzimidazole 

Using 5-(2-fluoro-6~cyano-phenoxy)-2-pyrazin -2-yl-6-(4-ethanesulfonyl- phenoxy) 
-1 H-benzimidazole obtained in Example 400, the title compounds were obtained as brown solid 
and pale yellow solid respectively by the same process as in Example 43, a process based on this 
or a combination of these with a normal procedure. 

5-f2-fluoro-6-carbamovl-phenoxvV2-pvrazin-2-vl-6-f4>ethanesulfonvl-phenoxvVlH 
-benzimidazole 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.22 (2H, q, J = 7.4 Hz), 7, 00-7.34 (1H, m), 7.23 
(2H, d, J = 8.8 Hz), 7.34-7.70 (4H, m), 7.91 (2H, d, J = 8.8 Hz), 8.71 (1H, s), 8.77 (1H, s), 9.46 
(lH,s). 

ESI-MS (m/e): 534 (M+H). 

5-( r 2-fluoro-6-isopropvl carbamovl-phenoxvV2-pvrazin-2-vl-6-(4-ethanesulfonvl-phenoxvl 

- 1 H-benzimidazole 

1H-NMR (CDC13) 5 : 1.10 (6H, d, J = 9.6 Hz), 1.24 (3H, t, J = 7.4 Hz), 3.01-3.11 (2H, m), 
4.06-4.16 (1H, m), 6.80-7.87 (9H, m), 8.52-8.60 (2H, m), 9.51-9.54 (1H, m), 10.78-10.80 (1H, 
m). 

ESI-MS (m/e): 576 (M+H). 
Example 402 

5-(2-fluoro-6-cvano-phenoxvV2-pvrazin-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxvVlH-benzimi 
azole 

Using pyrazine-2-carboxylic acid (5-fluoro-4-(2-cyano-6-fluoro-phenoxy) -2-nitro-phenyl)-amide 
obtained in Example 400 (Step 2) and 6-ethanesulfonyl-pyridin-3-ol, the title compound was 
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obtained as a white solid by the same process as in Example 400 (Step 3), a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 1.10 (3H, t, J = 7.4 Hz), 3.27-3.36 (2H, m), 7.22-7.35 (1H, m), 
7.38-7.50 (2H, m), 7.72-7.77 (3H, m), 7.98 (1H, d, J = 9.0 Hz), 8.50 (1H, d, J = 2.7 Hz), 8.76 (1H, 
s), 8.79 (1H, s),9.45 (1H, s). 
ESI-MS (m/e): 517 (M+H). 

Example 403 

5-(2-fluoro-6-carbamovl -DhenoxvV2-Dvrazin-2-vl-6-f6-ethanesulfonvl-pvridm-3-vloxvVm 
imidazole an( j 

5-(2-fluoro-6-isopropvl carbamo vl-DhenoxvV2-T)vrazin-2-vl-6-(6-ethanesulfonvl-pvridin -3- 
vloxvVlH-benzimidazole 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy) 
-lH-benzimidazole obtained in Example 402, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

5-(2-fluoro-6-carbamo vl-phenoxv > l-2-pvrazin-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxvVlH-benz 
imidazole 

1H-NMR(CD30D) 6 : 1.27 (3H, t, J = 7.4 Hz), 3.43 (2H, q, J = 7.4 Hz), 7.08-7.11 (1H, m), 
7.38-7.46 (2H, m), 7.46-7.80 (3H, m), 8.10 (1H, d, J = 4.7 Hz), 8.55 (1H, d, J = 2.7 Hz), 8.71 (1H, 
s), 8.78 (1H, s), 9.47 (1H, s). 
ESI-MS (m/e): 535 (M+H). 

5-(2-fluoro-6-isopropvl carbamovl-phenoxvV2-pyrazin-2-yl-6-(6-ethanesulfonvl 

-pyridin-3-vloxv) - lH-benzimidazole 

1H-NMR(CD30D) 6 : 1.08 (6H, d, J = 6.6 Hz), 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 
3.94-4.02 (1H, m), 7.10 (1H, s), 7.36-7.46 (3H, m), 7.59 (1H, d, J - 9.0 Hz), 7.74 (1H, s), 8.08 
(1H, d, J = 9.0 Hz), 8.56 (1H, s), 8.75 (1H, s), 8.80 (1H, s), 9.44 (1H, s). 
ESI-MS (m/e): 577 (M+H). 

Example 404 

5-(2-fluoro-6-(tetrazol-5-vn-phenoxvV2-pvrazin-2-vl-6-( 6-ethanesulfonvl-pvridi 
enzimidazole 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridin -3-yloxy) -1H- 
benzimidazole obtained in Example 402, the title compound was obtained as a colourless solid by 
the same process as in Example 60, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR(CD30D) 5 : 1.27 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.37-7.46 (4H, m), 7.60 
(1H, s), 7.84 (1H, d, J = 5.9 Hz), 7.94 (1H, d, J = 9..0 Hz), 8.32 (1H, d, J = 2.0 Hz), 8.71 (1H, s), 
8.77 (1H, s), 9.47 (1H, s). 
ESI-MS (m/e): 560 (M+H). 

Example 405 

5-(2-methvl sulphanvl-phenoxvV2-pvridin-2-vl-6-f6'ethanesulfonvl-pvridin-3-vloxv > l 

-IH-benzimidazole 

Using 2-methylsulphanyl-phenol, the title compound was obtained as pale yellow solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 5 : 1.28 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.78 (1H, ddd, J = 7.6, 
7.6, 1.5 Hz), 7.03-7.12 (2H, m), 7.08 (1/2H, s), 7.16 (1H, d, J - 7.6 Hz), 7.30 (1H, dd, J - 8-7,2.5 
Hz), 7.36 (1/2H.S), 7.37-7.41 (1H, m), 7.47 (1/2H, s), 7.72 (1/2H, s), 7.86-7.90 (1H, m), 7.97 (1H, 
d, J = 8.7 Hz), 8.38 (1H, d, J - 2.5 Hz), 8.38-8.41 (1H, m), 8.61-8.63 (1H, m), 1 1.16 (1/2H, brs), 
11.28(l/2H,brs). 
ESI-MS (m/e): 519 (M+H). 

Example 406 

5-(2-methane 

sulphinvl-phenoxvV2-pvridin-2-vl-6-f6-ethanesulfonvl-pvridin-3-vloxvVlH-benzimidazole and 

5-(2-methanesuIphonvl-phenoxvV2-pvridin-2-v1-6-(6-ethanesulfonvl-pvridin-3-vloxvVlH-bena 

midazole 

To methanol 3 ml solution of 5-(2-methyl sulphanyl-phenoxy)-2-pyridin-2-yl-6- 
(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole 46 mg obtained in Example 405 were 
added water 2 ml and oxone 89 mg, and thereafter the reaction liquor was stirred at room 
temperature for five hours. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 15/1), and obtained the title 
compound as pale yellow solid. 

5-(2-methane sulphinvl-phenoxyV2-pvridin-2-vl-6-f6-ethanesulfonvl-pvridin-3-vloxv) 

-IH-benzimidazole 

1H-NMR (CDC13) 5 : 1.30 (3H, t, J - 7.6 Hz), 2.59 (3/2H, s), 2.63 (3/2H, s), 3.38 (2H, q, J = 7.6 
Hz), 6.78-6.81 (1H, m), 7.25-7.33 (2H, m), 7.35-7.43 (1H, m), 7.08 (1/2H, s), 7.16 (1H, d, J - 7.6 
Hz), 7.30 (1H, dd, J = 8.7, 2.5 Hz), 7.36 (l/2H.s), 7.37-7.41 (1H, m), 7.47 (1/2H, s), 7.72 (1/2H, 
s), 7.86-7.90 (1H, m), 7.97 (1H, d, J - 8.7 Hz), 8.38 (1H, d, J - 2.5 Hz), 8.38-8,41 (1H, m), 
8.61-8.63 (1H, m), 11.16 (1/2H, brs), 11.28 (1/2H, brs). 
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ESI-MS (m/e): 535 (M+H). 

5-(2-metfaanesttlphonYl-phenoxvV2-pvridin-2-vl-6-r6-etha nesulfonvl-Dvridin-3-vloxvVlH-ben7i 
midazole 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J - 7.4 Hz), 2.95 (3/2H, s), 3.02 (3/2H, s), 3.36 (2H, q, J = 7.4 
Hz), 6.92-6.97 (1H, d), 7.20-7.27 (1H, m), 7.31-7.35 (3/2H, m), 7.41-7.45 (3/2H, m), 7.51-7.57 
(1H, m), 7.65 (1/2H, s), 7.72 (1/2H, s), 7-87-7.92 (1H, m), 7.97-8.04 (2H, m), 8.34-8.42 (2H, m), 
8.65-8.67 (1H, m), 10.72 (1H, brs). 
ESI-MS (m/e): 551 (M+H). 

Example 407 

5-(2-bromopvridin-3-vloxvV2-pvrazin-2-y]-6-( 6-ethanesulfonvl-pvridin-3-vloxv)- 1 H- 
benzimidazole 

Using 2-bromo-pyridin-3-ol and pyrazine-2-carboxylic acid (5-fluoro-4-(6- 
etbanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391, the title 
compound was obtained as pale yellow solid by the same process as in Example 391, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.03 (1H, dd, J = 8.0, 
1.6z), 7.19-7.22 (1H, m), 7.28-7.32 (1H, m), 7.34 (1/2H, brs), 7.51 (1/2H, brs), 7.62 (1/2H, brs), 
7.93 (1/2H, brs), 8.00 (1H, d, J = 8.6 Hz), 8.14 (1H, brs), 8.31-8.32 (1H, m), 8.62 (1H, brs), 8.70 
(1H, d, J = 2.4 Hz), 9.64 (1H, brs), 10.91 (1/2H, brs), 10.98 (1/2H, brs). 
ESI-MS (m/e): 553 (M+H). 

Example 408 

5-(2-vinvl 

Pvridin-3-vloxvV2-pvrazin-2-vl-6-f6-ethanesulfonvl-pyridin-3-vloxv')-lH-benzimidazole 
Using 2-vinyl-pyridin-3-ol, the title compound was obtained as a pale yellow solid by the same 
process as in Example 407, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 1.27 (3H, t, J = 7.5 Hz), 3.37 (2H, q, J = 7.5 Hz), 5.34 (1H, dd, J = 10.9, 
1.9 Hz), 6.30 (1H, dd, J = 17.4, 1.9 Hz), 6.72 (1H, dd, J = 17.4, 10.9 Hz), 7.09 (1H, dd, J = 8.2, 
1.5 Hz), 7.12 (1H, dd, J = 8.2, 4.3 Hz), 7.27 (1H, dd, J = 8.7, 2.9 Hz), 8.00 (1H, d, J = 8.7 Hz), 
8.31 (1H, d, J = 2.9 Hz), 8.33 (1H, dd, J= 4.3, 1.5 Hz), 8.61 (1H, dd, J = 2.6, 1-6 Hz), 8.69 (1H, d, 
J = 2.6 Hz), 10.60 (1/2H, brs), 10.68 (1/2H, brs). 
ESI-MS (m/e): 501 (M+H). 

Example 409 

5-(2-cvclop ropvl-pvridin-3-vloxv'>-2-Pvrazin-2-vl-6-C6-ethanesulfonvl-pvridin-3-vloxvVlH-benzi 
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midazole 

Using 2-cyclopropyl-pyridin-3-ol, the title compound was obtained as a pale yellow solid by the 
same process as in Example 407, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 0.77-1.02 (2H, m), 1.24-1.31 (2H, m), 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, 
J = 7.4 Hz), 6.96 (2/5H, dd, J - 8.2, 4.6 Hz), 6.98 (3/5H, dd, J - 8.2, 4.6 Hz), 7.03 (2/5H, dd, J - 
8.2, 1.5 Hz), 7.04 (3/5H, dd, J = 8.2, 1.5 Hz), 7.16 (1/2H, s) 7.33 (1H, dd, J = 8.8, 3.0 Hz), 7.48 
(1/2H, s), 7.53 (1/2H, s), 7.78 (1/2H, s), 8.00 (1H, d, J = 8.8 Hz), 8.20 (2/5H, dd, J = 4.6, 1-5 Hz), 
8.22 (3/5H, dd, J = 4.6, 1.5 Hz), 8.39 (2/5H, d, J = 3.0 Hz), 8.40 (3/5H, d, J = 3.0 Hz), 8.59-8.62 
(1H, m), 8.68-8.70 (1H, m), 9.62-9.64 (1H, m), 10.60 (3/5H, brs), 10.66 (2/5H, brs). 
ESI-MS(m/e):515(M+H). 

Example 410 

5-(2-difluoromethoxvpvridin-3-vloxvV2-pvridin-2-vl-6-(4-dimethvlsulphamovl-phenoxv)-lH-be 
nzimidazole 

4- (N,N-dimethylamino sulfonyl)-phenol and 2-difluoromethoxy-pyridin-3-ol were successively 
used, and, by the same process as in Example 221 (Step l)-(Step 3), a process based on these or a 
combination of these with a normal procedure, the title compound was obtained as pale yellow 
solid. 

1H-NMR(CD30D) 5 : 2.66 (6H, s), 7.05 (2H, d, J = 8.6 Hz), 7.10-7.19 (1H, m), 7.32-7.62 (4H, 
m), 7.49 (1H, t, J = 72.8 Hz), 7.71 (2H, d, J = 8.6 Hz), 7.91 (1H, d, J = 4.1 Hz), 8.01 (1H, t, J = 
7.8 Hz), 8.32 (1H, d, J - 7.6 Hz), 8.77 (1H, s). 
ESI-MS (m/e): 554 (M+H). 

Example 411 

5- (2-difluoromethoxvpvridin-3-vloxv)-6-f3-chloro-4-methanesulphonvl-phenoxvV2- 
pvridin-2-vl-lH-benzimidazole 

4- methanesulphonyl-3-chloro~phenol and 2-difluoromethoxy-pyridin-3-ol were successively used, 
and, by the same process as in Example 221 (Step l)-(Step 3), a process based on these or a 
combination of these with a normal procedure, the title compound was obtained as pale yellow 
solid. 

1H-NMR(CD30D) 5 : 3.25 (3H, s), 6.98 (1H, dd, J = 8.6, 2.3 Hz), 7.09 (1H, d, J = 2.3 Hz), 7.15 
(1H, dd, J = 7.8, 4.9 Hz), 7.35-7.46 (2H, m), 7.46-7.74 (3H, m), 7.48 (1H, t, J = 74.0 Hz), 
7.91-7.94 (1H, m), 8.02 (1H, d, J - 8.6 Hz), 8.32 (1H, d, J = 7.8 Hz), 8.75-8.77 (1H, m). 
ESI-MS (m/e): 552 (M-H). 

Example 412 

5- f2-fluoro-phenoxvV2-pvrazin-2-vl-6-(4-fN-hvdroxvcarbamimidovlVphenoxvVlH- 
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benzimidazole 

To ethanol 0.5 ml solution of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-cyano- 
pyridin-3-yloxy)-lH-benzimidazole 6.0 mg obtained in Example 252 was added hydroxyamine 
(50 % aqueous solution) 0.5 ml, and the reaction liquor was stirred at room temperature for three 
hours. Thereafter the title compound was obtained as pale yellow solid by eliminating the solvent 
under reduced pressure. 

1H-NMR(CD30D) 6 : 7.01-7.04 (1H, m), 7.10-7-22 (3H, m), 7.29-7-35 (2H, m), 7.60 (1H, s), 
7.82 (1H, d 5 J = 9.0 Hz), 8.24 (1H, d, J = 2.3 Hz), 8.70 (1H, d, J = 1.6 Hz), 8.77 (1H, d, J = 1.6 
Hz), 9.48 (1H, s). 
ESI-MS (m/e): 458 (M+H). 

Example 413 

5- r2-fluoro-phenoxvV2-pvrazin-2-vl-6-( r 6-r5-methvl-[1.2.4] 
oxadiazoleV 3 -vloxvV 1 H-benzimidazole 

Acetic anhydride 1 ml solution of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl- 

6- (4-(N-hydroxycarbamimidoyl)-phenoxy)-l H-benzimidazole 3.6 mg obtained in Example 412 
was stirred overnight at 60°C. The solvent was eliminated by distillation under reduced pressure, 
and the residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate, then dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and the title compound was obtained as a 
colourless solid. 

1H-NMR(CD30D) 6 : 2.69 (3H, s), 7.00-7.40 (5H, m), 7.48 (1H, dd, J = 7.8, 2.3 Hz), 
7.52-7.85.(lH, m), 8.10 (1H, d, J = 7.8 Hz), 8.37 (1H, d, J = 2.3 Hz), 8.71 (1H, s), 8.78 (1H, s), 
9.48 (1H, 1). 

ESI-MS (m/e): 482 (M+H). 
Example 414 

5- (2-fluoro-phenoxv)-2-pvrazin-2-vl-6-(6-f5-trifluoromethvl-ri.2.41 oxadiazoleV3-vloxv^ -1H- 
benzimidazole 

Anhydrous trifluoroacetic acid 1 ml solution of 5-(2-fluoro-phenoxy) 
-2-pyrazm-2-yl-6-(4-(N-hydroxycarbamimidoyl)-phenoxy)-lH-benzimidazole 2.0 mg obtained in 
Example 412 was stirred at 60°C for one hour. The solvent was eliminated by distillation under 
reduced pressure, and the residue was purified by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 15/1), and the title compound 
was obtained as a colourless solid. 

1H-NMR(CD30D) 6 : 7.00-7.50 (5H, m), 7.55 (1H, dd, J = 7.8Hz, 2.3 Hz), 7.60-7.80 (1H, m), 
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8.22 (1H 9 d, J = 7.8 Hz), 8.45 (1H, d, J = 2.3 Hz), 8.73 (1H, s), 8.80 (1H, s), 9.50 (1H, s). 
ESI-MS (m/e): 536 (M+H). 

Example 415 

5-(2-fluoro-phenoxvV2-pvrazin-2-vl-6-(imidazo fl.2-a1 pvridine-6-vloxyVlH -benzimidazole 
Stepl 

Synthesis of 5-f2-fluoro-phenoxvV2-pvrazin-2>vl-6-(6'nitro-pvridin>3-vloxvVlH -benzimidazole 
Using 2-nitro-5-pyridine, the title compound was obtained by the same process as in Example 
251 (Step 2), a process based on these or a combination of these with a normal procedure. 

Step 2 

Production of 5-f2>fluoro-phenoxvV2-pvrazin-2-vl-6-( r imidazo [1.2-a] pyridine-6-vloxy) -1H- 
benzimidazole 

To methanol 0.5 ml solution of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl 
-6-(6-nitro-pyridin-3-yloxy)-lH-benzimidazole 12 mg obtained in (Step 1), expanded Raney 
nickel catalyst was added, and the reaction liquor was stirred under a hydrogen atmosphere for 
one hour. The catalyst was eliminated by filtration, and next the solvent was eliminated by 
distillation under reduced pressure. To ethanol 0.3 ml solution of the obtained residue, 
chloroacetaldehyde (40 % aqueous solution) 0.02 ml was added, and thereafter the reaction liquor 
was stirred overnight at room temperature. The solvent was eliminated by distillation under 
reduced pressure, then the residue was purified by preparative thin layer chromatography 
(Kieselgei TM60F254, Art5744 (Merck Co.), chloroform/methanol = 15/1) and the title 
compound was obtained as pale yellow solid. 

1H-NMR (CDC13) 6 : 1.25 (3H, t, J - 7.0 Hz), 3.73 (2H, q, J - 7.0 Hz), 7.00-7.22 (6H, m), 
7.31-7.65 (4H, m), 7.82 (1/2H, s), 7.88 (1/2H, s), 8.57 (1H, dd, J « 2.5, 1.5 Hz), 8.64 (1H, s), 9.59 
(1H, s), 10-.57 (1/2H, brs), 10.97 (l/2H.brs). 
ESI-MS (m/e): 439 (M+H). 

Example 416 

5-(pvridin-2-vl sulphanyD-2-pvrazin-2-vl-6 -(6-ethanesulfonvl-pvridin- 3-vloxvMH- 
benzimidazole 

Using pyridine-2 -thiol, the title compound was obtained as yellow solid by the same process as in 
Example 391 (Step 1), a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.23 (3H, t, J= 7.4 Hz), 3.36 (2H, q, J - 7.4 Hz), 7.07 (1H, d, J = 8.2 Hz), 
7.11 (1H, dd, J = 7.4, 4.9 Hz), 7.41 (1H, d, J = 7.6 Hz), 7.58-7.80 (1H, m), 7,60 (1H, td, J = 7.6, 
1.8 Hz), 7.95 (1H, dd, J - 8.6, 0.6 Hz), 8.00-8.25 (1H, m), 8.28 (1H, dd, J = 5.1, 1.0 Hz), 8.33 
(1H, d, J - 0.6 Hz), 8.75 (1H, d, J = 2.5 Hz), 8.82 (1H, dd, J = 2.5, 1.5 Hz), 9.53 (1H, d, J = 1.5 
Hz). 
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ESI-MS(m/e): 491 (M+H). 

Example 417 

5-(3-cvano-pvridin-2-vl 
sulphanvlV2-pvrazin-2-vl-6-f6-ethanesulfo^^ 

Using 3-cyano-pyridine-2-thiol, the title compound was obtained as yellow solid by the same 
process as in Example 391 (Step 2), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.36 (2H, q, J = 7.4 Hz), 7.08 (1H, dd, J = 7.8, 4.9 
Hz), 7.35 (1H, dd, J = 8.6, 2.8 Hz), 7.35 and 7.65 (total 1H, each s), 7.80 (1H, dd, J = 7.8, 1.8 Hz), 
7.93 (1H, d, J - 8.4 Hz), 7.95 and 8.22 (total 1H, each s), 8.36 (2H, d, J - 2.5 Hz), 8.63 (1H, s), 
8.71 (1H, s), 9.65 (1H, d, J = 1.4 Hz). 
ESI-MS (m/e): 516 (M+H). 

Example 418 

5-(2-chlorophenvl-sulphanv^ 
benzimidazole 

Using 2-chloro-thiophenol, the title compound was obtained as pale yellow solid by the same 
process as in Example 196 (Step 4)-(Step 6), a process based on these or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.20 (3H, s), 7.03-7.10 (1H, m), 7.13-7.20 (2H, m), 7.34-7.39 (2H, m), 
7.50-7.86 (3H, m), 7.94 (1H, d, J - 8.6 Hz), 8.01 (1H, t, J = 7.8 Hz), 8.29-8.35 (2H, m), 8.77 (1H, 
d,J = 4.7 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 419 

4-(2-cvano>phenoxv > )-6-(6-ethanesulfonvl-pvridin-3-vloxv)-2-pvridin-2-vl~lH- benzimidazole 
2-cyano-phenol and 6-ethanesulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.78 (1H, s), 7.12 (1H, d, 
J - 8.6 Hz), 7.29-7.31 (2H, m), 7.50-7.51 (1H, m), 7.63-7.65 (2H, m), 7.82 (1H, d, J = 7.4 Hz), 
7.9-5-7.97 (1H, m), 8.08 (1H, d, J = 8.6 Hz), 8.32 (1H, d, J - 8.2 Hz), 8.55 (1H, d, J - 2.7 Hz), 
8.75 (1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 498 (M+H). 

Example 420 

4--(2-cvapo-phenoxv)-6-( r 6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin>2-vl-lH- benzimidazole 
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Using 3-(2-cyano-phenoxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-benzene- 1 ,2-diamine obtained 
in Example 419, the title compound was obtained as a white solid by the same process as in 
Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.27 (3H, t, J = 8.0 Hz), 3.42 (2H, q, J = 8.0 Hz), 6.79-6.84 (1H, m), 
7.14-7.17 (1H, m), 7.31-7.35 (1H, m), 7.61-7.68 (2H, m), 7.80-7.85 (2H, m), 8.08 (1H, d, J - 8.4 
Hz), 8.54-8.59 (1H, m), 8.70-8.73 (1H, m), 8.77-8.79 (1H, m), 9.48-9.50 (1H, m). 
ESI-MS (m/e): 499 (M+H). 

Example 421 

4-f2-cvano-phenoxyV6-(6-methanesulphonvl-pvridin-3-yloxyV2-pyrazin-2-yl-lH- 
benzimidazole 

Using 3-(2-cyano-phenoxy)-5-(6-methanesulphonyl-pyridin-3-yloxy)-benzene-l,2-diamine 
obtained in Example 286, the title compound was obtained as a white solid by the same process 
as in Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 3.24 (3H, s), 6.80-6.83 (1H, m), 7.72 (1, H, q, J = 8.6 Hz), 7.30-7.50 (2H, 
m), 7.60-7.80 (2H, m), 7.88 (1H, d, J = 7.8 Hz), 8.11 (1H, d, J = 9.0 Hz), 8.56 (1H, s), 8.73 (1H, 
s), 8.79 (1H, s), 9.50 (1H, 1). 
ESI-MS (m/e): 485 (M+H). 

Example 422 

4-(2,3-difluoro-phenoxvV6-(6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-yl-lH- 
benzimidazole 

2,3-difluoro-phenol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 5 : 3.23 (3H, s), 6.70 (1H, d, J - 2.3 Hz), 7.12-7.25 (3H, m), 7.29 (1H, d, J = 
2.3 Hz), 7.60-7.65 (2H, m), 8.07-8.10 (2H, m), 8.39 (1H, d, J - 7.9 Hz), 8.50 (1H, d, J - 3.4 Hz), 
8.83-8.85 (1H, m). 
ESI-MS (m/e): 495 (M+H). 

Example 423 

4-(23-difluoro-phenoxvV6-(6-ethanesulfonvl-pvridin-3-yloxyV2-pvridin-2-vl-lH- 
benzimidazole 

Using 3-(2,3-difluoro-phenoxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-benzene-l,2-diamine 
obtained in Example 285, the title compound was obtained by the same process as in Example 
204 (Step 2), a process based on this or a combination of these with a normal procedure 
1H-NMR(CD30D) 5 : 1.25 (3H, t, J = 7.6 Hz), 3.40 (2H, q, J = 7.-6 Hz), 6.71 (1H, d, J = 2.0 
Hz), 7.12-7.26 (3H, m), 7.30 (1H, d, J = 2.0 Hz), 7.60-7.68 (2H, m), 8.06-8.13 (2H, m), 8.40 (1H, 
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d, J = 7.4 Hz), 8.52 (1H, d, J = 2.7 Hz), 8.86 (1H, d, J = 5.1 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 424 

4"(2,5'difluoro-phenoxvV6'(6-ethanesulfonvUpvridin-3-vloxvV2>pvraziD>2-vl-lH- 
benzimidazole 

2.5- difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as a white solid. 

1H-NMR(CD30D) 5 : 1.25 (3H, t, J = 8.2 Hz), 3.41 (2H, q, J = 8.2 Hz), 6.59 (1H, s), 6.99-7.05 
(1H, m), 7.06-7.14 (1H, m), 7.22 (1H, br, s), 7.34 (1H, td, J = 9.8, 4.9 Hz), 7.61 (1H, dd, J = 8.6, 
4.3 Hz), 8.07 (1H, d, J = 8.6 Hz), 8.52, (1H, d, J = 4.3 Hz), 8.72 (1H, d, J - 1.2 Hz), 8.79 (1H, s), 
9.54 (1H, d, J =1.2 Hz). 
ESI-MS (m/e): 510 (M+H). 

Example 425 

4-(2.5-difluoro-phenoxvV6-r6-ethansulphonvl-pvridine>3-vloxvV2 -pvridine-2 -vl-lH- 
benzimidazole 

Using 3-(2,5-difluoro-phenoxy)-5-(6-emanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine 
obtained in Example 424, the title compound was obtained as a white solid by the same process 
as in Example 204 (Step 2), a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.5 Hz), 3.40 (2H, q, J = 7.5 Hz), 6.55 (1H, s), 6.96-7.05 
(1H, m), 7.05-7.14 (1H, m), 7.21 (1H, s), 7.28-7.38 (lH,m), 7.50-7.56 (1H, m), 7.56-7.63 (1H, m), 
7.97-8.03 (1H, m), 8.07 (1H, d, J = 8.2 Hz), 8.38 (1H, d, J = 7.0 Hz), 8.51 (1H, s), 8.76 (1H, s). 
ESI-MS (m/e): 509 (M+H). 

Example 426 

4-(2,6-diflu oro-phenoxvV6-f4-ethanesulfonvl-phenoxvV2-pvrazin-2-vl-lH-benzimidazole 

2.6- difluoro-phenol and 4-ethansulphonyl phenol were successively used, and, by the same 
process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J = 7.4 Hz), 6.37 (1H, brs), 7.13-7.25 
(5H, m), 7.34-7.39 (1H, m), 7.89 (2H, d, J - 8.8 Hz), 8.78 (1H, d, J - 2.7 Hz), 8.84 (1H, dd, J = 
1.6, 2.7 Hz), 9.56 (1H, d, J - 1.6 Hz) 
ESI-MS (m/e): 509 (M+H). 

Example 427 
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4-(2 < 6-difluoro-pbenoxvV6-r4-ethanesulfonvl-phenoxvV2-pyridin~2-vl-lH-benzimida2ole 
Using 3-(2,6-difluoro-phenoxy)-5-(4-ethanesulfonyl-phenoxy)-benzene-l,2-diamine obtained in 
Example 426, the title compound was obtained by the same process as in Example 204 (Step 2), a 
process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1 .24 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J = 7.4 Hz), 6.23 (1H, brs), 7.08 (1H, 
brs), 7.15-7.22 (4H, m), 7.28-7.38 (1H, m), 7.51 (1H, t, J = 5.9 Hz), 7.87 (2H, d, J = 9.0 Hz), 8.00 
(1H, t, J = 7.4 Hz), 8.41 (1H, d, J = 7.4 Hz), 8.76 (1H, brs). 
ESI-MS (m/e): 508 (M+H). 

Example 428 

4-(2-difluoromethvl-phenoxvV6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-benzimid 
azole 

2-difluoromethyl-phenol and 6-ethanesulfonyl-pyridin-3-ol were used successively and the title 
compound was obtained as a colourless solid by the same process as in Example 274, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.50 (1H, s), 7.15 (1H, d, 
J = 7.4 Hz), 7.22 (1H, t, J = 55.5 Hz), 7.34 (1H, t, J = 7.4 Hz), 7.49-7.62 (4H, m), 7.74 (1H, d, J - 
7.4 Hz), 7.98 (1H, t, J = 7.4 Hz), 8.05 (1H, d, J = 8.6 Hz), 8.37 (1H, d, J - 7.4 Hz), 8.49 (1H, d, J 
= 2.3 Hz), 8.74-8.77 (1H, m). 
ESI-MS (m/e): 523 (M+H). 

Example 429 

4-(2-difluoromethvl-phenoxv)-6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH- 
benzimidazole 

Using 3-(2-difluoromethyl-phenoxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-benzene -1 ,2-diamine 
obtained in Example 428, the title compound was obtained as yellow solid by the same process as 
in Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.8 Hz), 3.40 (2H, q, J = 7.8 Hz), 6.54 (1H, s), 7.17 (1H, d, 
J - 7.4 Hz), 7.21 (1H, t, J - 55.8 Hz), 7.36 (1H, t, J = 7.4 Hz), 7.50-7.65 (2H, m), 7.75 (1H, d, J = 
7.4 Hz), 8.06 (1H, d, J - 8.6 Hz), 8.51 (1H, d, J = 2.7 Hz), 8.72 (1H, s), 8.79 (1H, s), 9.54 (1H, s). 
ESI-MS (m/e): 524 (M+H). 

Example 430 

4-(2-difluoromethoxv-pvridin-3-vloxvV6-(4-ethanesulfonvl-phenoxvV2-pvridin-2-vl-lH- 
benzimidazole 

2-difluoromethoxy-pyridin-3-ol and 4-ethansulphonyl-phenol were successively used, and, by the 
same process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 
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1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.3 Hz), 3.40 (2H, q, J = 7.3 Hz), 6.60 (1H, d, J = 2.0 Hz), 
7.27-7.30 (2H, m), 7.57-7.61 (2H, m), 7.64 (1H, t, J - 72.1 Hz), 7.73 (1H, dd, J = 7.8, 1.6 Hz), 
8.05-8.08 (2H, m), 8.10 (1H, dd, J - 4.9, 1.6 Hz), 8.37 (1H, d, J = 8.2 Hz), 8.51 (1H, d, J = 2.7 
Hz), 8.81 (1H, d,J = 4.9 Hz). 
ESI-MS (m/e): 540 (M+H). 

Example 431 

4-g-methv l-2-oxo-L2-dihvdro-pv^^^ 

H-benzimidazole 

Using 

3- (l -methyl-2-oxo- 1 ,2-dihydro-pyridin-3-yloxy)-5-(4-ethanesulfonyl-phenoxy)-benzene- 1 ,2-dia 
mine obtained in Example 274 (Step 1), the title compound was obtained as a pale yellow solid 
by the same process as in Example 205, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J = 7.4 Hz), 3.65 (3H, s), 6.38 (1H, t, 
J = 7.2 Hz), 6.44 (1H, s), 7.07 (1H, s), 7.15-7.22 (2H, m), 7.40 (1H, d, J = 7.0 Hz), 7.57 (1H, dd, J 
= 7.0, 1.8 Hz), 7.84-7.90 (2H, m), 8.70 (1H, s), 8.76 (1H, s), 9.52 (1H, s). 
ESI-MS (m/e): 504 (M+H). 

Example 432 

4- (l-methvl-2-oxo4.2-di hvdro-pvridin-3-vloxvV6-(6-ethanesulfonvl-pyridm 
pyridin-2-vl-l H-benzimidazole 

l-methyl-2-oxo-l,2-dihydro-pyridin-3-ol and 6-ethanesulfonyi-pyridin-3-ol were successively 
used, and, by the same process as in Example 274, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as pale-brown solid. 
1H-NMR(QD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 3.65 (5H, s), 6.36 (1H, t, 
J = 6.7 Hz), 6.46 (1H, s), 7.13 (1H, s), 7.38-7.60 (4H, m), 7.95-8.08 (2H, m), 8.35 (1H, s), 8.49 
(lH, s), 8.73 (1H, s). 
ESI-MS (m/e): 504 (M+H). 

Example 433 

4-a-methvl-2-oxo-1.2-d ihvdro-py^ 
n-2-vl- 1 H-benzimidazole 

Usin g 3-(l -methyl-2-oxo-l ,2-dihydro-pyridin-3-yloxy)-5-(6-ethanesulfonyl-pyridin 

-3-yloxy)-benzene-l,2-diamine obtained in Example 432, the title compound was obtained as a 
pale yellow solid by the same process as in Example 205, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6:1.13 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 3.50 (3H, s), 6.24 (1H, 
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t, J = 6-8 Hz), 6.46 (1H, s), 7.05 (1H, brs), 7.32-7.40 (1H, m), 7.58 (1H, dd, J = 8.8, 2.5 Hz), 7.74 
(1H, dd, J = 6.8, 2.0 Hz), 8.01 (1H, d, J = 8.6 Hz), 8.57 (1H, d, J = 2.5 Hz), 8.79 (1H, d, J = 2.2 
Hz), 8.82 (1H, dd, J - 2.5, 1.5 Hz), 9.47 (1H, d, J = 1.4 Hz). 
ESI-MS (m/e): 505 (M+H). 

Example 434 

4-r2-cvano-pvridin-3'VloxvV6-f4-mcthancsu]phonvl-phenoxvV2-pvridin-2-vl" 1 H- benzimidazole 
Stepl 

Synthesis of 5-f4-methanesurphonvl-phenoxyV2-nitro -3-( l-oxv-pvridin-3-vloxvV phenvlamine 
Using l-oxy-pyridin-3-ol and 6-methanesulphonyl-pyridin-3-ol, the title compound was obtained 
by the same process as in Example 67 (Step 1) and (Step 2), a process based on these or a 
combination of these with a normal procedure and this. 

Step 2 

Synthesis of 5-(4-methanesulphonvl-phenoxvV2- pitro-S-te-cvano-pvridin- 

3- yloxy)-phenylamine 

Using 5-(4-methanesulphonyl-phenoxy)-2-nitro-3-(l-oxy-pyridin-3-yloxy)-phenylamine, the title 
compound was obtained by the same process as in Example 218 (Step 2), a process based on this 
or a combination of these with a normal procedure. 

Step 3 

Production of 4-(2-cvano-pyridin-3-yloxv)-6-(4-methanesulphonvI-phenoxyV2 -pvridin- 2-vl 
-lH-benzimidazole 

Using 5-(4-methanesulphonyl-phenoxy)-2-nitro-3-(2-cyano-pyridin-3-yloxy)--phenylamme, the 
title compound was obtained by the same process as in Example 196 (Step 5) and 204 (Step 1), a 
process based on these or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.23 (3H, s), 7.07 (1H, brs), 7.44 (1H, brs), 7.56-7.69 (4H, m), 8.02 (1H, t, 
J • 7.8 Hz), 8.09 (1H, d, J - 8.6 Hz), 8.29 (1H, d, J - 7.8 Hz), 8.46-8.48 (1H, m), 8.55-8.57 (1H, 
m), 8.78-8.80 (lH,m). 
ESI-MS (m/e): 485 (M+H). 

Example 435 

4- (2-cyano-pyridin-3-yloxy)-6-(4-ethanesulfonyl-phenoxy)-2-pyridin-2-yl-lH- benzimidazole 
Using 4-ethanesulphonyl-phenol, the title compound was obtained by the same process as in 
Example 434, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.3 Hz), 3.22 (2H, q, J = 7.3 Hz), 6.94 (1H, brs), 7.27 (2H, 
d, J = 8.6 Hz), 7.33 (1H, brs), 7.49 (2H, d, J = 8.6 Hz), 7.59-7.62 (1H, m), 7.91-7.98 (3H, m), 
8.24 (1H, d, J = 8.6 Hz), 8.45 (1H, d, J = 5.1 Hz), 8.74 (1H, d, J = 5.5 Hz) 
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ESI-MS (m/e): 498 (M+H). 
Example 436 

4-benzvloxv-6-(6-ethanesulfonvl-pvridine-3 -vloxvV 2-pvridin-2-vl- 1 H-benzimidazole 
Benzyl alcohol and 6-ethanesulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J - 7.6 Hz), 3.45 (2H, q, J = 7.6 Hz), 5.41 (2H, s), 7.02-7.05 
(1H, m), 7.15-7.17 (1H, m), 7.39-7.45 (3H, m), 7.53-7.59 (4H, m), 8.07 (1H, d, J = 8.6 Hz), 
8.1 1-8.14 (1H, m), 8.39 (1H, d, J = 7.0 Hz), 8.53 (1H, d, J - 2.7 Hz), 8.87-8.90 (1H, m). 
ESI-MS (m/e): 487 (M+H). 

Example 437 

4-benzvloxv-6-f6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH-benzimidazole 
Using 3-benzyloxy-5-(6-ethanesulfonyl-pyridin-3-yloxy)-benzene-l ,2-diamine obtained in 
Example 436, the title compound was obtained by the same process as in Example 205, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.27 (3H, t, J = 7.4 Hz), 3.42 (2H, q, J = 7.4 Hz), 5.38 (2H, s), 6.80 (1H, d, 
J = 2.0 Hz), 7.06 (1H, d, J = 2.0 Hz), 7.36-7.42 (3H, m), 7.49 (1H, dd, J = 8.8, 2.9 Hz), 7.54 (2H, 
d, J = 6.7 Hz), 8.03 (1H, d, J = 8.8 Hz), 8.49 (1H, d, J = 2.7 Hz), 8.72 (1H, d, J = 2.7 Hz), 
8.78-8.80 (1H, m), 9.54-9.56 (1H, m). 
ESI-MS (m/e): 488 (M+H). 

Example 438 

4-(2-cvano-6-fluoro-phenoxvV6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pyridin-2-vl-lH-benzimid 

azole 

Step 1 

Synthesis of 4-hvdroxv-6-(6-ethapesulfonvl-pvridin-3-vloxv < l -2-pvridin-2-vl-lH- benzimidazole 
Using 4-benzy loxy-6-(6-ethanesulfony l-pyridin-3 -y loxy)-2-pyridin-2-yl- 1 H-benzimidazole 
obtained in Example 436, the title compound was obtained by the same process as in Example 
251 (Step 1), by a process based on this or a combination of these with a normal procedure. 

Step 2 

Production of 4-f 2-cvano-6-fluoro-phenoxvV6-( 6-ethanesulfonvl-pvridin -3-vloxvV2- 
pvridin-2-vI- 1 H-benzimidazole 

Using 4-hydroxy-6-(6-ethanesulf ony l-pyridin-3 -y loxy)-2-pyridin-2-y 1- 1 H-benzimidazole and 
2,3-difluoro benzonitrile, the title compound was obtained by the same process as in Example 
251 (Step 2), by a process based on this or a combination of these with a normal procedure. 
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1H-NMR(CD30D) 6 : 1.26 (3H,.t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.61 (1H, d, J = 2.0 Hz), 
7.28 (1H, d, J - 2.0 Hz), 7.36-7.42 (1H, m), 7.48-7.54 (1H, m), 7.58-7.63 (2H, m), 7.65-7,69 (1H, 
m), 8.07 (2H, d, J = 8.2 Hz), 8.38 (1H, d, J = 7.8 Hz), 8.51 (1H, d, J = 2.7 Hz), 8.82 (1H, d, J = 
4.7 Hz). 

ESI-MS (m/e):516(M+H). 
Example 439 

4-(6-cvano-pvridin-2-vloxv)-6-f4-ethanesulfonvl-Dhenoxv)-2-pvridin-2-vl- 1 H- benzimidazole 
Using 4-hydroxy-6-(6-ethanesulfo^ 

obtained in Example 438 (Step 1) and 2-chloro-3-cyanopyridine, the title compound was obtained 
by the same process as in Example 438 (Step 2), by a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.42 (2H, q, J = 7.4 Hz), 7.21 (1H, d, J = 2.0 Hz), 
7.30 (1H, dd, J = 7.4, 5.1 Hz), 7.48 (1H, d, J = 2.0 Hz), 7.58 (1H, dd, J = 5.1, 7.8 Hz), 7.71 (1H, 
dd, J = 8.8, 2.9 Hz), 8.00-8.05 (1H, m), 8.1 1 (1H, d, J - 8.6 Hz), 8.26-8.33 (3H, m), 8.60 (1H, d, J 
= 2.7 Hz), 8.78 (1H, d, J = 5.1 Hz). 
ESI-MS (m/e): 499 (M+H). 

Example 440 

4-(2-cvano-3-fluoro-phenoxy)-6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH- 
benzimidazole 

Using 2,6-difluoro benzonitrile, the title compound was obtained by the same process as in 
Example 439, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1,26 (3H, t, J - 7.4 Hz), 3.41 (2H, q, J - 7.4 Hz), 6.91 (1H, d, J = 8.6 Hz), 
7.04 (1H, d, J = 1.8 Hz), 7.13 (1H, t, J = 8.6H.z), 7.44 (1H, d, J = 1.8 Hz), 7.55-7.64 (2H, m), 
7.67 (1H, dd, J = 8.6, 3.2 Hz), 8.00-8.06 (1H, m). 8.10 (1H, d, J - 8.6 Hz), 8.33 (1H, d, J = 7.8 
Hz), 8.57 (1H, d, J = 2.3 Hz), 8.78-8.81 (1H, m). 
ESI-MS (m/e): 516 (M+H). 

Example 441 

4-f2-carbamovl-6-fluoro-phenoxvV6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-benzi 
midazole 

Using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl 
-lH-benzimidazole obtained in Example 438, the title compound was obtained by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.53 (1H, brs), 7.26 (1H, 
brs), 7.42-7.53 (2H, m), 7.57-7.62 (2H, m), 7.68 (1H, dd, J - 8.2, 3.9 Hz), 8.07 (1H, d, J = 8.6 

©Rising Sun Communications Ltd. http://www.risingsun.co.uk 



WO05-063738 



267 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Hz), 8,11-8.16 (1H, m), 8.41 (1H, d, J = 8.2 Hz), 8.49 (1H, d, J = 2.7 Hz), 8.88 (1H, d, J = 3.9 
Hz) 

ESI-MS (m/e): 534 (M+H). 
Example 442 

4-f2-cvano-6-fluoro-phenoxvV6-(6-eft 
benzimidazole 

Using 4-benzyloxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-py^ 

obtained in Example 437, the title compound was obtained by the same process as in Example 
438, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.57 (1H, brs), 7.23 (1H, 
brs), 7.46-7.51 (1H, m), 7.57-7.61 (1H, m), 7.64-7.71 (2H, m), 8.06 (1H, d, J = 9.0 Hz), 8.51 (1H, 
d, J = 2.3 Hz), 8.71 (1H, d, J - 2.3 Hz), 8.78 (1H, s), 9.48 (1H, s). 
ESI-MS (m/e): 517 (M+H). 

Example 443 

4-(2-cvano-5-fluoro-p henoxvV6-{ r 6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl- 1 H- 
benzimidazole 

Using 2,4-difluoro-benzonitrile and 4-hydroxy-6-(6-ethanesulfonyl- pyridin-3- 
yloxy)-2-pyrazin-2-yl-lH-benzimidazole obtained in Example 442, the title compound was 
obtained by same process as in Example 438 (Step 2), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 1.20 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 6.88 (1H, d, J = 10.2 Hz), 
6.98 (1H, d, J = 2.0 Hz), 7.05-7.11 (1H, m), 7.39-7.44 (1H, m), 7.68 (1H, dd, J = 3.1, 8.0 Hz), 
7.89 (1H, dd, J = 8.8, 6, IHz), 8.08-8.12 (1H, m), 8.57-8.60 (1H, m), 8.71 (1H, d, J = 2.3 Hz), 
8.77-8.79 (1H, m), 9.46-9.48 (1H, m). 
ESI-MS (m/e): 517 (M+H). 

Example 444 

4-(2-cvano-4-fluoro-phenox vV6-( 6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl- 1 H- 
benzimidazole 

Using 2,5-difluoro benzonitrile, the title compound was obtained by the same process as in 
Example 443, by a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 1.26 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 6.81 (1H, d, J = 2.3 Hz), 
7.22 (1H, dd, J - 4.6, 9.0 Hz), 7.35 (1H, d, J - 2-3 Hz), 7.45 (1H, ddd, J = 8.6, 4.6, 7.4 Hz), 
7.63-7.69 (2H, m), 7-72-7.75 (1H, m), 8.09 (1H, d, J = 8.6 Hz), 8.55 (1H, d, J = 3.1 Hz), 8.72 (1H, 
d, J = 2.3 Hz), 8.79 (1H, dd, J = 2.0, 3.1 Hz), 9.49 (1H, d, J = 2.0 Hz). 
ESI-MS (m/e): 517 (M+H). 
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Example 445 

4-(2-carbamovl-6-fluoro-phenoxvV6-(6-etha^ 
imidazole 

Using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2- pyrazin-2-yl 
-lH-benzimidazole obtained in Example 442, the title compound was obtained by same process 
as in Example 43, by a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 1.25 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.39 (1H, s), 7.21 (1H, s), 
7.42-7.51 (2H, m), 7.55 (1H, dd, J = 8.6, 2.7 Hz), 7.64 (1H, d, J = 7.4 Hz), 8.06 (1H, d, J = 8.6 
Hz), 8.47 (1H, d, J - 2.7 Hz), 8.75-8.78 (1H, m), 8.82-8.84 (1H, m), 9.54 (1H, brs). 
ESI-MS (m/e): 535 (M+H). 

Example 446 

4-(6-cvano-pvridin-2-vloxvV6-(4-ethanesulfonvl-phenoxvV2-pvrazin-2-vl- 1 H- benzimidazole 
Using 2-chloro-3-cyanopyridine, the title compound was obtained by the same process as in 
Example 443, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.4 Hz), 3.41 (2H, q, J - 7.4 Hz), 7.14 (1H, d, J « 2.0 Hz), 
7.30 (1H, dd, J = 7.4, 5.1 Hz), 7.45 (1H, d, J = 2.0 Hz), 7.69 (1H, dd, J = 9.0, 2.7 Hz), 8.10 (1H, d, 
J = 9.0 Hz), .8.27-8.33 (2H, m), 8.59 (1H, d, J = 2.7 Hz), 8.70-8.72 (1H, m), 8.76-8.79 (1H, m), 
9.41-9.43 (1H, 1). 
ESI-MS (m/e): 500 (M+H). 

Example 447 

4-(2-cvano-6-fluoro-DhenoxvV6-(6-methanesulphonvl-pvridin-3-vloxvV2-pvridm-2-vl-lH-benzi 
midazole 

Using 6-methanesulphonyl-pyridin-3-ol, the title compound was obtained as a pale yellow solid 
by the same process as in Example 438, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 3.23 (3H, s), 6.50 (1H, s), 7.22/(lH, s), 7.45-7.62 (3H, m), 7.62-7.78 (2H, 
m), 7.95-8.05 (1H, m), 8.08 (1H, d, J = 8.8 Hz), 8.37 (1H, d, J = 8.0 Hz), 8.49 (1H, s), 8.77 (1H, 
s). 

ESI-MS (m/e): 502 (M+H). 
Example 448 

4-(2-fluoro-6-methanesulphonvl-phenoxvV6-f6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2- 
yl- 1 H-benzimidazole 

Using 2,3-difluoro-methanesulphonyl benzene and 4-hydroxy-6-(6-methanesulphonyl -pyridin 
-3-yloxy)-2-pyridin-2-yl-l H-benzimidazole obtained in Example 447, the title compound was 
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obtained by the same process as in Example 438 (Step 2), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 3.21 (3H, s), 3.46 (3H, s), 6.54 (1H, d, J = 2.0 Hz), 7.27 (1H, d, J = 2.0 
Hz), 7.54-7.67 (3H, m), 7.70-7.74 (1H, m), 7.93 (1H, d, J = 7.8 Hz), 8.04 (1H, d, J = 8.6 Hz), 
8.1 1 (1H, ddd, J - 7.8, 8,6,2.7 Hz), 8.40 (1H, d, J = 7.8 Hz), 8.46 (1H, d, J = 2.7 Hz), 8.86 (1H, d, 
J =5.1 Hz). 

ES1-MS (m/e): 555 (M+H). 
Example 449 

4-f2-carbamovl-6-fluoro-phenoxvV6-(6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-b 
enzimidazole 

Using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulphonyl-pyridin-3-yloxy) -2-pyridin-2 
-yl-lH-benzimidazole obtained in Example 447, the title compound was obtained by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 5 : 3.22 (3H, s), 6.53 (1H, d, J = 1.6 Hz), 7.25 (1H, d, J = 1.6 Hz), 7.42-7.53 
(2H, m), 7.57 (1H, dd, J = 8.6, 2.7 Hz), 7.61 (1H, d, J = 7.4 Hz), 7.68 (1H, dd, J = 7.6, 14.3 Hz), 
8.06 (1H, d, J = 9.0 Hz), 8.10-8.16 (1H, m), 8.41 (1H, d, J = 8.2 Hz), 8.47 (1H, d, J = 2.7 Hz), 
8.8.7 (1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 520 (M+H). 

Example 450 

4-f2-cvano-6-fluoro-ph enoxvV6-r6-methanesulphonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH-ben^ 
midazole 

Using 6-methanesuIphonyl-pyridin-3-ol, the title compound was obtained by the same process as 
in Example 442, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.23 (3H, s), 6.57 (1H, brs), 7.23 (1H, brs), 7.49 (1H, td, J = 8.0, 4.6 Hz), 
7.59 (1H, dd, J = 9.0, 3.2 Hz), 7.65-7.71 (2H, m), 8.07 (1H, d, J = 9.0 Hz), 8.50 (1H, d, J = 2.3 
Hz), 8.71 (1H, d, J = 2.3 Hz), 8.78 (1H, brs), 9.48 (1H, brs). 
ESI-MS (m/e): 503 (M+H). 

Example 451 

4-fpyridin-2-vl 

subhanvn-6-(6-ethanes ulfopvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-ethanesulfonyl-pyridin-3-ol, the title compound was obtained as pale-brown solid by the 

same process as in Example 288, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 : 1.31 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.03 (1H, d, J = 8.0 Hz), 
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7.08 (1H, ddd, J = 7.4, 4.7, 1.0 Hz), 7.35 (1H, d, J = 2.2 Hz), 7.38-7.44 (2H, m), 7.52 (1H, td, J = 
7.8, 2.0 Hz), 7.64 (1H, d, J = 2.1Hzl), 7.88 (1H, td, J = 7.8, 1.8 Hz), 8.03 (1H, d, J = 8.8 Hz), 8.38 
(1H, d, J - 7.8 Hz), 8.45 (1H, dd, J - 4.9, 1.0 Hz), 8.53 (1H, d, J - 2.7 Hz), 8.64 (1H, d, J = 4.9 
Hz). 

ESI-MS (m/e): 490 (M+H). 

Example 452 

4-(pyridin-2-vl 

sulphanvlV6^6~ethanesulfoDvl-pvridinO-vloxvV2-pvrazin~2-vl-lH-benzimidazole 
Using 3-(pvridin-2-vl sulphanvl)-5-(6-ethanesulfonvl-pyridin -3-yloxy)-benzene-l,2- diamine 
obtained in Example 451, the title compound was obtained as yellow solid by the same method as 
in-Example 68, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CD C13) 0 : 1.32 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.08-7.1? (2H, m), 7.38 
(1H. d. J z 2.2 Hz), 7.43 (1H. dd. J = 8.6. 2.8 Hz). 7.57 (1H. td. J = 7.8. 1.8 Hz). 7.66 flH. d. J = 
2.2 Hz). 8.04 (1H. d. J = 8.6 Hz). 8.48 (1H. d. J = 4.7 Hz). 8.53 (1H. d. J = 2.7 Hz). 8.63 (1H. t. J 
= 2.0 Hz), 8.69 (1H, d, J = 2.5 Hz), 9.63 (1H, d, J = 1.4 Hz) 
ESI-MS (m/e): 491 (M+H). 

Example 453 

4-(l -methyl- lH-imidazol-2-yl sulphanyn-6-(6-ethanesulfonvl-pyridin-3-vloxvV2-pvrazin -2-vl 
-1 H-benzimidazole 

Using l-methvl-lH-imidazole-2-thiol the title compound was obtained as yellow solid bv the 
same process as in Example 452, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDCI3) D : 1.33 (3H. t J = 7.4 Hz), 3.41 (2H. q. J = 7.4 Hz). 3.94 (3H. s). 6.65-6.69 
(1H, ml 6:77 ( 1H. d. J = 1.4 Hz), 6.87 (1H. d. J = 1 .6 Hz)l 7.23 (1H. d. J = 2.4 Hz). 7.48 (1 H. dd. 
J = 8.6. 2.8 Hz). 7.72 (1H. d. J = 2.2 Hz). 8.05 (1H. dd. J = 8.6. 0.6 Hz). 8.16 ( 1H. d. J = 2.6 Hz). 
8.54 (1H. dd. J = 2.8.0.6 Hz). 9.42 flH. d. J = 1.6 Hz). 
ESI-MS (m/e): 494 (M+H). 

Example 454 

4-(4-memoxvbepzvl-sulphanvl)-6-(6-emanesulfonvl-pvridin-3-vloxv)-2-pvrazm-2-vl-lH-benzim^ 
dazole 

Using (4-methoxvphenvl) methanethiol. the title compound was obtained as a brown solid bv the 
same process as in Example 452, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR TCPC13) □ : 1.32 (3H. t. J = 7.4 Hz). 3.40 (2H. q. J = 7.4 Hz). 3.61 and 3.79 (total 3H. 
each s). 4.05 and 4.40 (total 2H, each s). 6.69 and 6.79 (total 2H. each d. J g 8.6 Hz), 6.88-7.52 
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(5H, m), 7.98 and 8.01 (total 1H, each d, J = 8.6 Hz), 8.44 and 8.46 (total 1H, each d, J = 2-9 Hz), 
8.58-8.65 (1H, m), 8.68 and 8.70 (total 1H, each d, J = 2.5 Hz), 9.58 and 9.74 (d, J = 114 Hz), 
10.05 and 10.46 (total 1H, each brs). 
ES1-MS (m/e): 534 (M+H). 

Example 455 

4-(6-cvano-pvridin-2-vl sulphanvlV6-(6-ethanesulfonvl-pvridin-3-vloxv) -2-pvrazin-2-vl -1H- 
benzimidazole 

Using 2-chloro-3-cyanopyridine, the title compound was obtained as a pale yellow solid by the 
same process as in Example 446, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.32 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.20 (1H, dd, J = 7.8, 4.9 
Hz), 7.41 (1H, d, J - 2.2 Hz), 7.45 (1H, dd, J - 8.8, 2.8 Hz), 7.72 (1H, d, J = 2.2 Hz), 7.93 (1H, 
dd, J = 7.8, 1.8 Hz), 8.04 (1H, d, J - 8.6 Hz), 8.44 (1H, dd, J = 4.9, 2.0 Hz), 8-54 (l.H, d, J = 2.8 
Hz), 8.62 (1H, dd, J = 2.5, 1, 5 Hz), 8.70 (1H, d, J = 2.5 Hz), 9.64 (1H, d, J = 1.5 Hz). 
ESI-MS (m/e): 516 (M+H). 

Example 456 

4-(2-cvano-pvridin-3-vl sulphanvlV6-(6-emanesulfonvl-pwidin-3-vloxvV2-pvrazin-2-vl-lH 
-benzimidazole 

Using 2-cyano-3-fluoropyridine and 4-mercapto-6-(6-ethanesulphonyl 

-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzimidazole obtained in Example 455, the title compound 
was obtained as pale yellow solid by the same process as in Example 438 (Step 2), by a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 1.13 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 7.22 (1H, s), 7.41 (1H, 
s), 7,64 (2H, dd, J = 8.6, 2.7 Hz), 7.96-8.04 (2H, m), 8.59-8.66 (2H, m), 8.77-8.83 (2H, m), 9.32 
(1H, s). 

ESI-MS (m/e): 516 (M+H). 
Example 457 

4-(pvridin-2-vl sulphanvO-5-chloro-6-( 6-ethanesulfonvl-pvridin-3 -vloxvV2-pvridin-2-vl - 1 H- 
benzimidazole 

Using pyridine-2-thiol, the title compound was obtained as a pale yellow solid by the same 
procedures as in Example 117 and Example 290, a process based on these or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.31 (3H, t, J = 7.4 Hz)-, 3.40 (2H, q, J = 7.4 Hz), 7.2 (1H, d, J « 7.5 Hz), 
7.05-7.10 (1H, m), 7.31 (1H, dd, J = 8.6, 2.7 Hz), 7.41 (1H, t, J = 6.0 Hz), 7.53 (1H, t, J = 7.4 Hz), 
7.75 (1H, s), 7.88 (1H, t, J = 7.8 Hz), 8.03 (1H, d, J = 8.8 Hz), 8.37 (1H, d, J - 8.0 Hz), 8.41 (1H, 
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d, J - 4.1 Hz), 8.50 (1H, d, J = 2.5 Hz), 8.63 (1H, s). 
ESI-MS (m/e): 524,526 (M+H). 

Examples 458-1, 458-2 

4-(pvridin-2-vl sulphinvn-6^6-ethanesulfonvl-pvridin-3-vloxv)-2-pvridin-2"VMH 

-benzimidazole 
and 

4-(pvridin-2-vl sulfonvlV6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH- benzimidazole 
To methanol 3 ml solution of 4-(pyridin-2-yl sulphanyl)-6-(6- 
ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-lH-benzimidazole 20 mg obtained in Example 
451 were added OXONE 50 mg and water 0.5 ml, and the reaction liquor was stirred at room 
temperature for three hours. The solvent was eliminated by distillation under reduced pressure, 
and the obtained residue was diluted with ethyl acetate and was washed with water and thereafter, 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. Saturated aqueous sodium bicarbonate was added to 
the obtained fraction and thereafter, it was extracted with ethyl acetate and was dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the title compound was thereby obtained. 

4-(pvridin-2-vl sulphinvlV6-(6-ethanesulfonvl-pvridin-3-vloxv)>2>pyridin-2-vl-lH 

-benzimidazole 

1H-NMR (CDC13) 5 : 1.33 (3H, t, J « 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 7.35 (1H, dd, J = 8.8, 2.7 
Hz), 7.37-7.45 (2H, m), 7.55 (1H, d, J = 2.1 Hz), 7.61 (1H, d, J = 2.1 Hz), 7.89 (1H, t, J = 7.8 Hz), 
7.96 (1H, t, J = 7.8 Hz), 8.02 (1H, d, J = 8.6 Hz), 8.15 (1H, d, J = 8.2 Hz), 8.37 (1H, d, J = 7.8 
Hz), 8.49 (1H, d, J = 2.7 Hz), 8.65 (1H, d, J = 3.7Hz), 8.76 (1H, d, J = 4.5 Hz). 
ESl-MS(m/e): 506 (M+H). 

4-fpvridin-2-vl sulfonvn-6-f6-ethanesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH- 

benzoimidazole 

1H-NMR (CDC13) 6 : 1.33 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 7.37 (1H, dd, J = 8.6, 2.8 
Hz), 7.44-7.49 (1H, m), 7.55 (1H, dd, J - 7.4, 4.5 Hz), 7.70 (1H, d, J = 1, 8 Hz), 7.80 (1H, d, J « 
2.2 Hz), 7.88-7.94 (1H, m), 7.96-8.02 (1H, m), 8.04 (1H, d, J = 8.6 Hz), 8.26 (1H, d, J = 7.4 Hz), 
8.40 (1H, d, J - 8.0 Hz), 8.49 (1H, d, J = 2.7 Hz), 8.73 (1H, d, J - 4.7 Hz), 8.77 (1H, d, J - 4.9 
Hz). 

ESI-MS (m/e): 522 (M+H). 
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Example 459 

6-(l-acetvl pvrrolidin-2-vlV5-((2^fluoro biphenvl-4-vn oxvV2-pyridin-2-vl-lH- benzimidazole 
Using 2'-fluoro biphenyl-4-ol, the title compound was obtained as a white solid by the same 
process as in Example 338 (Step 5), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.00-2.60 (7H, m), 3.40-4.00 (2H, m), 5.20-5.65 (1H, m), 7.00-7.70 (11H, 
m), 7.80-8.00 (1H, m), 8.25-8.45 (1H, m), 8-50-8.70 (1H, 1). 
ESI-MS (m/e): 493 (M+H). 

Example 460 

6-O-acetvl pvrrolidin-2 -vn-5-(4-(difluoromethvn phenoxvV2-pvridin-2-vl-lH- benzimidazole * 

monotrifluoroacetic acid salt 

Stepl 

Synthesis of 4-f 6-(l -f acetyl pvrrolidin-2-vn-2-pvridin-2-vl- 1 -(f2-(trimethvlsilvn ethoxVl 
methylHH-benzimidazol-5-vO oxv) benzaldehvde 

To N-methyl-2-pilori di Don 1 ml solution of l-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethyl 
silanyl-ethoxymethyl)-3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone 100 mg obtained in 
Example 121 (Step 11) were added successively cesium carbonate 143 mg, p-fluoro 
benzaldehyde 0.048 ml, and the reaction liquor was heated with stirring at 80°C for three hours. 
The reaction liquor was cooled to room temperature, and saturated ammonium chloride aqueous 
solution was added, and the mixture was extracted with ethyl acetate, and the organic layer was 
washed with saturated aqueous sodium chloride solution. After drying, the solvent was 
eliminated by distillation under reduced pressure, and the residue was purified by silica gel 
column chromatography (eluent: chloroform-methanol - 100/1) and the title compound was 
obtained as orange oily substance. 

Step 2 

Synthesis of 6-fl-acetvl pvrrolidin-2-vlV5-(4-fdifluoromethvn phenoxvV2-pyridin-2-vl-l H 
-benzimidazole 

To chloroform 0.2 ml solution of 4-(6-(l -(acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-l-((2-(trimethylsilyl) ethoxy) methyl)- lH-benzimidazol-5-yl) 
oxy) benzaldehyde 22 mg, bis (2-methoxyethyl) amino sulphur trifluoride 0.036 ml was added, 
and the reaction liquor was heated with stirring at 80°C for eight hours. The solvent was 
eliminated by distillation under reduced pressure, then the residue was purified by preparative 
thin layer chromatography (Kieselgel TM60F254, AH5744 (Merck Corporation), 
chloroform/methanol = 9/1), and the title compound was obtained as yellow solid. 
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Step 3 

Production of 6-0 -acetyl pvrrolidin-2-vlV5-(4-(difluoromethvn phenoxvV2- 
pvridin-2-vl-lH-benzimidazole » monotrifluoroacetic acid salt 

Trifluoroacetic acid 0.5 ml was added to 6-(l -acetyl pyrrolidin-2-yl)-5-(4-(difluoromethyl) 
phenoxy)-2-pyridin-2-yl-lH-benzimidazole 12 mg, and the reaction liquor was stirred at room 
temperature for one hour. Trifluoroacetic acid was eliminated by distillation under reduced 
pressure, and thereafter the residue was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid], and solvent of the obtained fraction was eliminated by distillation under 
reduced pressure, and the title compound was obtained as red oily substance. 
1H-NMR(CD30D) 6 : 0.78-0.95 (4H, m), 1.91-2.15 (2H, m), 2.69 (3H, s), 5.38-5.43 (1H, m), 
7.21-7.34 (4H, m), 7.52-7.63 (6H, m), 8.27-8.29 (1H, m). 
ESI-MS (m/e): 449 (M+H). 

Example 461 

1- f2-f6-(3-chloro-4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlV 
pyrrolidin- 1 -vD-ethanone 

Using (3-chloro-4-methanesulphonyl) phenol, the title compound was obtained as a white solid 
by the same process as in Example 338 (Step 5), by a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.85-2.40 (4H, m), 2.90-3.27 (5H, m), 3.65-3.90 (2H, m), 5.15-5.43 (1H, 
m), 6.90-7.45 (5H, m), 7.84-8.15 (2H, m), 8.35-8.42 (1H, m), 8.60-8.68 (1H, m). 
ESI-MS (m/e): 511 (M+H). 

Example 462 

2- (6-fl -acetyl pwolidin-2-vn-5-(4-(methanesulphonvD phenoxvVlH-benzimidazol-2-vl) 0.3) 
thiazolo (5.4-b) pyridine • monotrifluoroacetic acid salt 

Using 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidine- 1 -carboxy lie acid 
t-butyl ester obtained in Example 306 (Step 3) and (1,3) thiazolo (5,4-b) pyridine-2-carboxylic 
acid, the title compound was obtained as a yellow oily substance by the same process as in 
Example 306 (Step 4) and (Step 5), by a process based on these or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 1.60-2.40 (7H, m), 3.00-3.80 (5H, m), 5.00-5.60 (1H, m), 7.20-7.40 (2H, 
m), 7-25-7.80 (3H, m), 7.90-8,10 (2H, m), 8.40-8.80 (2H, m). 
ESI-MS (m/e): 534 (M+H). 

Example 463 

5-0 -acetyl pvrrolidin-2-vlV6-(4-(methanesulphonvn phenoxv>2-(5-(trifluoromethvD 
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pyridin-2- vlV 1 H-benzimidazole 

Using 5-(trifluoromethyl) pyridine-2-carboxylic acid, the title compound was obtained as a white 
solid by the same process as in Example 462, by a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CDC13) 6 : 0.89 (1H, m), 1.22 (2H, m) 5 1.88-2.11 (3H, m), 2.27 (1H, m), 3.08 (3H, m), 
3.63-3.76 (1H, m), 3.84 (1H, s), 5.38 (1H, dd, J = 25.8, 8.6 Hz), 7.11-7.20 (2H, m), 7.39 (1H, m), 
7.54 (1H, m), 7.93 (2H, m), 8.11 (1H, m), 8.51 (1H, m), 8.93 (1H, m), 10.58-10.88 (1H, m). 
ESI-MS (m/e): 545 (M+H). 

Example 464 

6-(l -acetyl Pvrrolidin^-vn^-fS-fdifluoromethvn pvridin-2-vlV5-(4-methanesulphonvri 
phenoxvMH-benzimidazole * monotrifluoroacetic acid salt 

Using 5-(difluoromethyl) pyridine-2-carboxylic acid, the title compound was obtained as a 
yellow oily substance by the same process as in Example 462, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 0.92 (1H, m), 1.32 (2H, m), 1.89 (1H, m), 1.97-2.08 (2H, m), 2.13-2.14 
(1H, m), 2.69 (3H, s), 3.16-3.17 (3H, s), 5.35 (1H, m), 7.30-7.32 (1H, m), 7.41-7.58 (1H, m), 
7.60-7.62 (1H, m), 8.00-8.02 (3H, m), 8.04-8.22 (2H, m), 9.04 (1H, m). 
ESI-MS (m/e): 527 (M+H). 

Example 465 

6-H-acetvl pvrrolidin-2-vlV5-(4-(methoxvmethvn phenoxvV2-pvridin-2-vl- 1 H-benzimidazole • 
monotrifluoroacetic acid salt 

To methanol 0.5 ml solution of 4-(6-(l -(acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl- 1 -((2-(trimethylsilyl) ethoxy) methyl)- 1 H-benzimidazol -5-yl) 
oxy) benzaldehyde 50 mg obtained in Example 460 (Step 1) was added hydroxylation boron 
sodium 7 mg under ice cooling, and the reaction liquor was stirred for one hour. Saturated 
ammonium chloride aqueous solution was added to the reaction liquor and extraction was carried 
out with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride 
solution, and was dried with anhydrous sodium sulphate, and thereafter the solvent was 
eliminated by distillation under reduced pressure, and the crude product was obtained. To 
dimethylformamide 1 ml solution of the obtained crude product, sodium hydride 10 mg and 
methyl iodide 0.030 ml were added successively and stirred at room temperature for 30 minutes. 
Saturated ammonium chloride aqueous solution was added to the reaction liquor and extraction 
was carried out with ethyl acetate. The organic layer was washed with saturated aqueous sodium 
chloride solution, and was dried with anhydrous sodium sulphate, and thereafter the solvent was 
eliminated by distillation under reduced pressure, and the crude product was obtained. 
Trifluoroacetic acid 0.5 ml was added to the obtained crude product, and the reaction liquor was 
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stirred at room temperature for two hours. Trifluoroacetic acid was eliminated by distillation 
under reduced pressure, and thereafter the residue was purified using reverse phase medium 
pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid], and solvent of the obtained fraction was eliminated 
by distillation under reduced pressure, and the title compound was obtained as a yellow oily 
substance. 

1H-NMR(CD30D) 6 : 1.93 (1H, m), 2.07-2.11 (3H, m), 2.18 (2H, m), 2.45 (1H, m), 3.43 (3H, d, 
J = 3-IHz), 3.75-3.95 (2H, m), 4.50 (d, 2H , J= 4-3 Hz), 5.49-5.56 (1H, m), 7.16 (3H, m), 7.44-7.49 
(2H, m), 7.57 (1H, m), 7.70-7.73 (1H, m), 8.15 (1H, m), 8.27-8.30 (1H, m), 8.89 (1H, m). 
ES1-MS (m/e): 443 (M+H). 

Example 466 

1 -(4-(6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn oxvl phenyl) ethanol * 
monotrifluor oacetic acid salt 

To tetrahydrofuran 1.3 ml solution of 4-(6-(l -(acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl- 1 -((2-(trimethylsilyl) ethoxy) methyl)- 1 H-benzimidazol-5-yl) 
oxy) benzaldehyde 70 mg obtained in Example 460 (Step 1) was added methyllithium (1.0M 
diethyl ether solution) 0.4 ml at -78°C, and the reaction liquor was stirred at 78°C for 30 minutes. 
Saturated ammonium chloride solution was added to the reaction liquor and extraction was 
carried out with ethyl acetate. The organic layer was washed with saturated aqueous sodium 
chloride solution, and was dried with anhydrous sodium sulphate, and thereafter the solvent was 
eliminated by distillation under reduced pressure, and the crude product was obtained. 
Trifluoroacetic acid 0.5 ml was added to the obtained crude product and stirred at room 
temperature for 90 minutes, and thereafter, trifluoroacetic acid was eliminated by distillation 
under reduced pressure, and the residue was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid], and solvent of the obtained fraction was eliminated by distillation under 
reduced pressure, and the title compound was obtained as a yellow oily substance. 
1H-NMR(CD30D) 6 : 0.90-0.96 (1H, m), 1.31 (4H, m), 1.25-1.90 (3H, m), 2, 42 (1H, m), 2.68 
(3H, s), 3.89-3.91 (1H, m), 5.50 (1H, m), 7.02-7.33 (4H, m), 7.42-7.52 (2H, m), 7.59-7.67 (1H, 
m), 8.10-8.14 (1H, m), 8.22-8.26 (1H, m), 8.80-8.87 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 467 

6-fl -acetyl pvrrolidin-2-vn-5-f4-f3-methvl-ri.2.41-oxadiazol-5-vn phenoxvV2-pvridin 
-2-vl- 1 H-benzimidazole 

Using 5-(4-iodophenyl)-3-methyl-[l,2,4]-oxadiazole, the title compound was obtained as dark 
brown oily substance by the same process as in Example 122, a process based on this or a 
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combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.39-2.49 (10H, m), 3.42-3.88 (2H, m), 5.14-5.4 (1H, m), 6.70-8.69 (10H 9 
m). 

ESI-MS (m/e): 481 (M+H). 
Example 468 

(l-acetvl-2-(5-(4-(methanesulphonvn phenoxvV2-pvridin-2-vMH-ben2imidazol-6-vn 

pvrrolidin-3-vl acetate diastereomer A 
Stepl 

Synthesis of 3-((t-butvl (dimethvn silvH oxv^ dihvdrofuran-2 (3HVone 

In 3-hydroxy dihydrofuran-2 (3H)-one 9.0 g dissolved in dimethylformamide 180 ml were added 
successively imidazole 9.0 g, t-butyldimethylsilyl chloride 15.9 g, and the reaction liquor was 
stirred at room temperature for one hour. The reaction liquor was diluted with ethyl acetate and 
was washed using water, then dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure and the obtained residue was purified using silica gel 
chromatography (eluent: hexane / ethyl acetate = 5/1) and the title compound was obtained as 
colourless oily supplies. 

Step 2 

Synthesis of N-(4-(2-((t-butvl (dimethvn silvl) oxv)-4-hvdroxv butanovlV3-fluorophenvn 
pvridipe-2-carboxamide 

In N-(4-bromo-3-fluorophenyl) pyridine-2-carboxamide 1.1 g dissolved in tetrahydrofuran 100 
ml, n-butyllithium (2.66M hexane solution) 3.1 ml was added dropwise at -78°C, and the reaction 
liquor was stirred at the same temperature for 15 minutes. 3-((t-butyl (dimethyl) silyl) oxy) 
dihydrofuran-2 (3H)-one 1.21 g was added to the reaction liquor, and the reaction liquor was 
stirred at the same temperature for one hour. Saturated aqueous sodium bicarbonate was added to 
the reaction liquor at the same temperature, and it was warmed to room temperature, and 
thereafter, extraction was carried out with acetic acid ethyl ester. The organic layer was dried 
with anhydrous sodium sulphate, and thereafter the solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using silica gel chromatography (eluent: 
chloroform/methanol = 100/1), and the title compound was obtained as a colourless oily 
substance. 

Step 3 

Synthesis of N-(4-(2-fft-butvl ( dimethyl) silvl) oxvV1.4-dihvdroxv butvlV3-fIuorophenvn 
pyridine-2-carboxamide 

To methanol 20 ml solution of N-(4-(2-((t-butyl (dimethyl) silyl) oxy)-4-hydroxy 
butanoyl)-3-fluorophenyl) pyridine-2-carboxamide 860 mg was added sodium borohydride 114 
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mg under ice cooling, and the reaction liquor was stirred at room temperature for 30 minutes. 
Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction was 
carried out with chloroform, and it was dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel chromatography (eluent: chloroform/methanol = 100/1) and the title compound was 
obtained as a white solid. 

Step 4 

Synthesis of N-(4-(3-((t-butvl (dimethyl) silvl) oxv) pvrrolidin-2-vlV3-fiuorophenvD 
pyridine-2-carboxamide 

Triethylamine 155 mg and methanesulfonyl chloride 130 mg were added under ice cooling 
successively to chloroform 8 ml solution of N-(4-(2-((t-butyl (dimethyl) silyl) 
oxy)-l,4-dihydroxybutyl)-3-fluorophenyl) pyridine-2-carboxamide 165 mg, and the reaction 
liquor was stirred at room temperature for 30 minutes. The reaction liquor was diluted with 
chloroform and was washed using saturated aqueous sodium bicarbonate, then dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and, to dimethylformamide 5 ml solution of the obtained residue was added sodium azide 25 mg, 
and the reaction liquor was stirred at 40°C for two hours. The reaction liquor was cooled, and 
thereafter, water was added, and the mixture was extracted with ethyl acetate, and drying was 
carried out with anhydrous sodium sulfate. The solvent was eliminated by distillation under 
reduced pressure, and sodium borohydride 50 mg and copper sulfate • pentahydrate 5 mg were 
added successively to methanol 10 ml solution of the obtained residue, and the reaction liquor 
was stirred at 40°C for two hours. The reaction liquor was cooled, and thereafter, saturated 
aqueous sodium bicarbonate was added and was extracted with chloroform, then dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the * obtained residue was purified using silica gel chromatography (eluent: 
chloroform/methanol - 50/1) and the title compound was obtained as a colourless oily substance. 

Step 5 

Synthesis of l-acetvl-2-f2-fluoro-4-(Ypvridin-2-vlcarbonvD amino) phenyl) pvrrolidin-3-vl 
acetate 

To methanol 1 ml solution of N-(4-(3-((t-butyl (dimethyl) silyl) oxy) 
pyrrolidin-2-yl)-3-fluorophenyl) pyridine-2-carboxamide 59 mg was added 4 N hydrochloric 
acid-dioxane 2 ml, and the reaction liquor was stirred at room temperature for one hour. The 
solvent was eliminated by distillation under reduced pressure, and triethylamine 100 mg, acetic 
anhydride 90 mg, N,N-4-dimethylaminopyridine 5 mg were added successively to chloroform 5 
ml solution of the obtained residue, and the reaction liquor was stirred at room temperature for 15 
minutes. The solvent was eliminated by distillation under reduced pressure and the obtained 
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residue was purified using silica gel chromatography (eluent: chloroform / methanol = 200/1), 
and obtained the title compound as a colourless oily substance. 

Step 6 

Synthesis of l-acetvl>2-(2-fluoro-5"nitro-4-((pvridin-2-vlcarbonvn amino) phenvH 
pvrrolidin-3-vl acetate diastereomer A and diastereomer B 

Fuming nitric acid 1 ml was added to N-(4-(3-((t-butyl (dimethyl) silyl) 
oxy)-pyrrolidin-2-yl)-3-fluorophenyl) pyridine-2-carboxamide 57 mg, and the reaction liquor was 
stirred at room temperature for 40 minutes. The reaction liquor was discharged into mixed 
solution of ice-saturated aqueous sodium bicarbonate and was extracted with chloroform, then 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Corporation), chloroform/methanol = 20/1), and 
respectively obtained diastereomer A and diastereomer B of the title compound as a yellow oily 
substance. 

Step 7 

Production of l-acetvl-2-(5-(4-(methanesulphonvn phenoxvV2-pvridin -2-vl-lH- 
benzimidazol-6-vn pvrrolidin-3-vI acetate diastereomer A 

Using 4-(methanesulphonyl) phenol and (l-acetyl-2-(2-fluoro-5-nitro -4-((pyridin-2-ylcarbonyl) 
amino) phenyl) pyrrolidin-3-yl acetate diastereomer A, the title compound was obtained as a 
white solid by the same process as in Example 338 (Step 5), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.86-2.42 (8H, m), 3.04-3.10 (3H, m), 3,72-4.02 (2H, m), 5.06-5.38 (2H, 
m), 7.08-7.70 (5H, m), 7.83-7.97 (3H, m), 8.34-8.42 (1H, m), 8.61-8.68 (1H, m), 
10.54-10.65-(lH,m). 
ESI-MS (m/e): 535 (M+H). 

Example 469 

,l-acetvl-2-(5-f4-(methanesulphonvn phenox vV2-p vridin-2-vl- 1 H-benzimidazol-6-vn 

pyrrolidin-3-ol diastereomer A 

To methanol 2 ml solution of (l-acetyl-2-(5-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl-lH-ben2imidazol-6-yl) pyrrolidin-3-yl acetate diastereomer A 14 mg 
obtained in Example 468 was added potassium carbonate 5 mg, and the reaction liquor was 
stirred overnight at room temperature. The solvent was eliminated by distillation under reduced 
pressure, and the obtained residue was refined using preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Corporation), chloroform/methanol = 15/1), and obtained 
the title compound as a white solid. 
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1H-NMR (CDC13) 6 : 1.82-2.47 (5H, m), 3.05&3.08 (3H, s), 3.70-3.97 (2H, m), 4.29-4.45 (1H, 
m), 5.00-5.32 (1H, m), 7.00-7.67 (5H, m), 7.81-7.96 (2H, m), 8.00-8.42 (1H, m), 8.60-8.69 (1H, 
m), 10.62-10.85 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 470 

6-(l-acetyl-4.5-dihvdro-lH-pvrrole-2-ylV5-(4-(methancsiilphonyn 
phenoxvV2-pvridin-2-vl- 1 H-benzimidazole 

To chloroform 1 ml solution of l-acetyi-2-(5-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) pyrrolidin-3-ol diastereomer A 2 mg obtained in 
Example 469 was added bis (2-methoxyethyl) amino sulphur trifluoride 2 mg, and the reaction 
liquor was stirred at room temperature for 15 minutes. The solvent was eliminated by distillation 
under reduced pressure, and the obtained residue was refined using preparative thin layer 
chromatography (Kieselgel™60F 2 54, Art5744 (Merck Corporation), chloroform/methanol = 15/1), 
and obtained the title compound as a colourless oily substance. 

1H-NMR (CDC13) 6 : 1.40-4.43 (10H, m), 7.03-7.80 (6H, m), 7.82-7.95 (3H, m), 8.32-8.46 (1H, 
m), 8.60-8.71 (1H, m), 10.38-10.60 (1H, m). 
ESI-MS (m/e): 475 (M+H). 

Example 471 

l-acetvl-2-(5-(4-(methanesulphonvl) phenoxvV2-pvridin-2-vl- 1 H-benzimidazol-6-vn 

pvrrolidin-3-vl acetate diastereomer B 

Using (1 -acetyl-2-(2-fluoro-5-nitro-4-((pyridin-2-ylcarbonyl) amino) phenyl) pyrrolidin-3-yl) 
diastereomer B obtained in Example 468 (Step 6), the title compound was obtained by the same 
process as in Example 468 (Step 7), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.72-2.30 (8H, m), 3.02-3.08 (3H, m), 3.64-3.99 (2H, m), 5.26-5.47 (1H, 
m), 5.58-5.72 (1H, m), 7.09-7.73 (5H, m), 7.82-7.94 (3H, m), 8.33-8.43 (1H, m), 8.60-8.70 (1H, 
m), 10.47-10.68 (1H, m). 
ESI-MS (m/e): 535 (M+H). 

Example 472 

l-acetyl-2-(5-(4-(methane sulphonyl) phenoxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 

pvrrolidin-3-ol diastereomer B 

Using (l-acetyl-2-(5-(4-(methanesulphonyl) phenoxy)-2-pyridin-2 -yl-lH-benzimidazol -6-yl) 
pyrrolidin-3-yl acetate diastereomer B obtained in Example 471, the title compound was obtained 
by the same process as in Example 469, a process based on this or a combination of these with a 
normal procedure,. 
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1H-NMR (CDC13) 8 : 1.78-2.25 (5H, m), 3.03-3.10 (3H, m), 3.60-4.00 (2H, m), 4.50-4.68 (1H, 
m), 5.27-5.45 (1H, m), 7.03-7.73 (5H, m), 7.81-7.96 (3H, m), 8.32-8.45 (1H, m), 8.60-8.69 (1H, 
m), 10.51-10.82 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 473 

1 -(4-( (6-( 1 -acetyl pvrrolidin-2-vn-2-pvridin-2- vl- 1 H-benzimidazol-5- vl) oxv) phenvH 
piperidin-2-one 

Using l-(4-hydroxyphenyl) piperidin-2-one, the title compound was obtained as an oily 
substance by the same process as in Example 338 (Step 5), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.74-2.62 (13H, m), 3.52-3.87 (4H, m), 5.18-5.36 (1H, m), 6.71-7.64 (7H, 
m), 7.76-7.90 (1H, m), 8.26-8.41 (1H, m), 8.56-8.68 (1H, m), 10.98-11.33 (lH,m). 
ESI-MS (m/e): 496 (M+H). 

Example 474 

6-fl-acetvl pvrrolidin-2-vlV5-((6-phenvl pvridin-3-vn oxvV2-pvridin -2-vl-lH-benzimidazole 
Using 6-phenyl pyridin-3-ol, the title compound was obtained as yellow solid by the same 
process as in Example 338 (Step 5), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CDC13) 6 : 1.40-2.50 (7H, m), 3.40-4.00 (2H, m), 5-20-5.60 (1H, m)-, 6.90-8.00 (11H, 
m)> 8.20-8.45 (1H, m), 8.50-8.70 (2H, m), 10.60-10.90 (1H, m). 
ESI-MS (m/e): 476 (M+H). 

Example 475 

6-fl-acetvl Pvrroli din-2-vn-5-(f6-f2-fluorophenvn pvridin-3-vn oxvV2-pvridin-2-vl 
-1 H-benzimidazole 

Using 6-(2-fluorophenyl) pyridin-3-ol, the title compound was obtained as yellow solid by the 
same process as in Example 338 (Step 5), by a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.60-2.50 (7H, m), 3.45-4.00 (2H, m), 5.20-5.60 (1H, m), 6.80-8.05 (10H, 
m), 8.30-8.45 (1H, m), 8.50-8.70 (2H, m), 10.80-1 1.20 (1H, m). 
ESI-MS (m/e): 494 (M+H). 

Example 476 

l-(2-(6-(3-fluoro-4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vn- 
pyrrolidin- 1 -vlVethanone 

Using (3-fluoro-4-methanesulphonyl) phenol, the title compound was obtained as yellow solid by 
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the same process as in Example 338 (Step 5), by a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 8 : 1.87-2.38 (4H, m), 2.85-3.27 (5H, m), 3.60-3.95 (2H„m), 5.20-5.41 (1H, 
m), 6.83-7.00 (1H, m), 7.28-7.40 (4H, m), 7.81-7.98 (2H, m), 8.35-8.42 (1H, m), 8.60-8.68 (1H, 
m). 

ESI-MS (m/e): 495 (M+H). 
Example 477 

1 -(4- ((6-(l -acetyl pwolidin-2-vl)-2-pvridine-2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) 
phenyl) pyrrolidin-2-one 

Using l-(4-hydroxy phenyl) pyrrolidin-2-one, the title compound was obtained as yellow solid by 
the same process as in Example 338 (Step 5), by a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.80-2.40 (6H, m), 2.62 (2H, m), 3.55-3.95 (4H+1/2H, m)* 5.28 (1/2H, 
$ m), 6.90-7.10 (3H, m), 7.35 (1H+1/2H, m), 7.45-7.65 (2H+1/2H, m), 7.85 (1H, m), 8.34 (1H, 
m), 8.61 (1H, m), 10.4-10.8 (1H, br). 
ESI-MS (m/e): 482 (M+H). 

Example 478 

l-(4-((6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn oxy) phenyl pvridine-2 
flHVone 

Using l-(4-hydroxyphenyl) pyridine-2 (lH)-one, the title compound was obtained as an oily 
substance by the same process as in Example 338 (Step 5), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.72-2.42 (7H, m), 3.48-3.86 (2H, m), 5.15-5.52 (1H, m), 6.19-6.32 (1H, 
m), 6.61-6.73 (1H, m), 6.80-7.66 (9H, m), 7.77-7.89 (1H, m), 8.32-8.41 (1H, m), 8.52-8.65 (1H, 
m), 11.07-11.48 (1H, m). 
ESI-MS (m/e): 492 (M+H). 

Example 479 

5-((6-(l -acetyl pyrrolidin-2-ylV2-pyridin-2-yl-lH-benzimidazol-5-yl) oxvV2.2'-bipvridine * 
monotrifluoroacetic acid salt 

Using 2,2'-bipyridine-5-ol, the title compound was obtained as yellow solid by the same process 
as in Example 338 (Step 5), by a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.80-2.80 (7H, m), 3.160-4.05 (2H, m), 5.20-5.60 (1H, m), 7.50-7.90 (4H, 
m), 8.00-8.15 (1H, m) 9 8.15-8.25 (1H, m), 8.30-8.40 (1H, m), 8.45-8.60 (1H, m), 8-60-9.00 (5H, 
m). 
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ESI-MS (m/e): 477 (M+H). 
Example 480 

N-(2-(2-(6-(4-methanes uIphonvl-phenoxv^ 
)-2-oxo-ethvlVmethane sulfonamide 

Using 5-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole 
obtained in Example 162 (Step 7) and N-t-butoxycarbonyl-glycine, the title compound was 
obtained by the same procedures as in Example 171 and Example 178, a process based on these 
or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.93-2.14 (3H, m), 2.06-2.27 (1H, m), 2.86 and 2.95 (total 3H, each s), 
3.13 (3H, s), 3.43-4.08 (4H, m), 5.20-5.38 (1H, m), 7.20-7.60 (5H, m), 7.93-8.02 (3H, m), 
8.23-8.30 (1H, m), 8.74 (1H, brs). 
ESI-MS (m/e): 570 (M+H). 

Example 481 

(2-(2-f6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVpviTolidin-l-vn-2 
-oxo-ethvO-ethvl carbamate ester 

Using 5-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole 
obtained in Example 162 (Step 7) and N-t-butoxycarbonyl-glycine, the title compound was 
obtained by the same procedures as in Example 171 and Example 181, a process based on these 
or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.18 and 1.23 (total 3H, each t, J = each 7.1 Hz), 1.93-2.14 (3H, m), 
2.22-2.44 (1H, m), 3.12 and 3.13 (total 3H, each s), 3.30-4.13 (6H, m), 5.24-5.33 (1H, m), 
7.20-7.60 (5H, m), 7.93-8.01 (3H, m), 8.28 (1H, t, J = 8.2 Hz), 8.73 (1H, brs). 
ESI-MS (m/e): 564 (M+H). 

Example 482 

6-(l -acetyl pyrrolidin-2-vn-5-(4 bromo phenoxvV2-pvridin-2-vl-lH-benzimidazole enantiomer 
A 

Stepl 

Synthesis of N-(4-(l -a cetyl pmolidin-2-vlV5-fluoro-2-nitrophenvn pvridine-2- carboxamide 
enantiomer A and enantiomer B 

N-(4-(l-acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 100 mg obtained 
by Example 338 (Step 4) was optically-resolved by a column for optical resolution 
(CHIRALPAK OD 2 cm<|> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: hexane / 
ethanol / diethylamine 60/40/0.1, flow rate: 10 ml/min), and enantiomer A (retention time: 17.8 
min), enantiomer B (retention time: 21.0 min) were respectively obtained as pale yellow solid. 
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Step 2 

Production of 6-(l -acetyl pvrrolidin-2-vD-5-(4 bromo phenoxvV2-pvridin 
-2-vl-lH-benzimidazole enantiomer A 

Using N-(4-(l-acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer A obtained in Example 482 (Step 1) and 4-brumo(sic)phenol, the title compound was 
obtained as an oily substance by the same process as in Example 338 (Step 5), by a process based 
on this or a combination of these with a normal procedure. 

1H-NMR, (CDC13) 6 : 1.56-2.41 (7H, m), 3.42-3.90 (2H, m), 5.16-5.51 (1H, m), 6.78-7.66 (7H, 
m), 7.80-7.93 (1H, m), 8.32-8.44 (1H, m), 8.54-8.67 (1H, m), 11.14-11.65 (1H, m). 
ESI-MS (m/e): 479 (M+H). 

Example 483 

6-(l -acetyl pyrrolidin-2-vn-5-(4 bromo phenoxvV2-pvridin-2-vl-lH-benzimidazole enantiomer B 
Using N-(4-(l -acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer B obtained in Example 482 (Step 1) and 4-brumo(sic)phenol, the title compound was 
obtained as an oily substance by the same process as in Example 338 (Step 5), by a process based 
on this or a combination of these with a normal procedure. 
ESI-MS (m/e): 479 (M+H). 

Examples 484 

6-0 -acetyl pvrrolidin-2-vlV5-((6-(5-methvl-f 1 .2,41.-oxadiazol-3-v0 pyridiii-3-yl) 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained as a 
white solid by the same process as in Example 483, a process based on this or a combination of 
these with a normal procedure. 

l H-NMR (CDC1 3 ) 6 : 1.51-2.43 (7H, m), 2.59-2.74 (3H, m), 3.50-3.93 (2H, m), 5.17-5.46 (1H, 
m), 7.00-7.72 (4H, m), 7.82-8.13 (2H, m), 8.34-8.44 (1H, m), 8.57-8.69 (2H, m), 10.75-11.14 
(lH,m). 

ESI-MS (m/e): 482 (M+H). 
Example 485 

5-(l-acetvl-3-methvlpvrrolidin-2-vn-6-f4-fmethvlsulphonvn phenoxvV2-pyridin-2-vl-lH 
-benzimidazole 

Stepl 

Synthesis of N-(3-fluoro-4-r2-(2-hydroxyethvQ acryloyl) phenvfl pvridine-2-carboxamide 

To N-(4-bromo-3-fluorophenyl) pyridine-2-carboxamide 1.0 g dissolved in tetrahydrofuran 20 ml 

solution, 60 % sodium hydride 136 mg was added under ice cooling, and the reaction liquor was 
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stirred at the same temperature for 15 minutes. The reaction liquor was cooled to -78°C, and 
thereafter, n-butyllithium (2.66M hexane solution) 1.53 ml was added dropwise, and the reaction 
liquor was stirred at the same temperature for 30 minutes. 3-methylene dihydro-furan-2(3H)-one 
0.36 ml was added to the reaction liquor at the same temperature, and the reaction liquor was 
stirred at the same temperature for two hours, and thereafter, it was wanned to 0°C, and it was 
stirred for 30 minutes. Saturated aqueous sodium bicarbonate was added to the reaction liquor at 
the same temperature, and the mixture was extracted with ethyl acetate, and the organic layer was 
washed using saturated aqueous sodium chloride solution, and dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using silica gel chromatography (ehient: hexane / ethyl acetate = 3/1) and the 
title compound was obtained as a colourless oily substance. 

Step 2 

Synthesis of N-(4-[M-dihydroxv-2-methyl butylV3-fluoropheny0 pyridine-2-carbox amide 
To methanol 8 ml solution of N-(3-fluoro-4-(2-[2-hydroxy ethyl) acryloyl) phenyl) 
pyridine-2-carboxamide 320 mg, sodium borohydride 150 mg was added, and the reaction liquor 
was stirred at room temperature for one hour. Saturated aqueous sodium bicarbonate was added 
to the reaction liquor, and extraction was carried out with chloroform and dried with anhydrous 
sodium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel chromatography (eluent: chloroform / methanol 
=100/1) and the title compound was obtained as a colourless oily substance. 

Step 3 

Synthesis of N-(4-n-acetvU3-methvlpvrrolidin-2"VlV3-fluorophenvn pvridine-2-carboxamide 
To chloroform 5 ml solution of N-(4-(l,4-dihydroxy-2-methylbutyl)-3-fluorophenyl) 
pyridine-2-carboxamide 100 mg were added successively triethylamine 0.18 ml, methanesulfonyl 
chloride 0.07 ml, and the reaction liquor was stirred at room temperature for 30 minutes. 
Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction was 
carried out with chloroform and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and, to dimethylformamide 4 ml solution of the 
obtained residue was added sodium azide 23 mg, and the reaction liquor was stirred at 40°C for 
two hours. The reaction liquor was cooled to room temperature, and thereafter, water was added, 
and the mixture was extracted with ethyl acetate, and drying was carried out with anhydrous 
sodium sulfate. The solvent was eliminated by distillation under reduced pressure, and, to 
methanol 5 ml solution of the obtained residue were added successively sodium borohydride 50 
mg, copper sulfate • pentahydrate 5 mg, and the reaction liquor was stirred at 40°C for 15 minutes. 
The reaction liquor was cooled to room temperature, and thereafter, saturated aqueous sodium 
bicarbonate was added, extraction was carried out with chloroform and dried with anhydrous 
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sodium sulphate. The solvent was eliminated by distillation under reduced pressure, and, to 
chloroform 4 ml solution of the obtained residue were added successively triethylamine 0.08 ml, 
acetic anhydride 0.07 ml, N,N-4-dimethylaminopyridine 5 mg, and the reaction liquor was stirred 
at room temperature for 30 minutes. Saturated aqueous sodium bicarbonate was added to the 
reaction liquor, and extraction was carried out with chloroform and dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using silica gel chromatography (eluent: chloroform / methanol = 100/1) and 
the title compound was obtained as a colourless oily substance. 

Step 4 

Synthesis of N-f4-(l-acetvl-3-methvlpvrrolidin-2-vlV5-fluoro»2>nitrophenvn 
pvridine-2 -carboxamide 

Fuming nitric acid 1 ml was added to N-(4-(l-acetyl-3-methylpyirolidin-2-yl)-3- fluorophenyl) 
pyridine-2 -carboxamide 70 mg, and the reaction liquor was stirred at room temperature for two 
hours. The reaction liquor was discharged into ice-saturated aqueous sodium bicarbonate mixed 
solution, extracted with chloroform, and thereafter dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
refined using preparative thin layer chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and thereby obtained the title compound as yellow solid. 

Step 5 

Production of 5-f l-acetvl-3-methvlpvrrolidin-2-vlV6-f4-fmethanesulphonvn 
phenoxv)-2-pyridin-2-Yl-lH -benzimidazole 

Using N-(4-(l-acetyl-3-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
and 4-(methanesulphonyl) phenol, the title compound was obtained as a white solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

! H-NMR (CDC1 3 ) 6 : 0.81-2.73 (9H, m), 3.03-3.11 (3H, m), 3.36-3.99 (2H, m), 4.65-5.43 (1H, 
m), 7.00-7.75 (5H,), 7.81-7.79 (3H, m), 8.32-8.45 (1H, m), 8.60-8.68 (1H, m), 10.51-10.82 (1H, 
br). 

ESI-MS(m/e): 491 (M+H). 
Example 486 

6-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl- 1 H-benzimidazol-5-vn 
oxvV3.4-dihvdro-naphthalene-U2HVone 

Using 6-hydroxy-3,4-dihydro-naphthalene-l (2H)-one, the title compound was obtained as 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 
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l H-NMR (CDC1 3 ) 6 : 1.00-3.00 (13H, m), 3.40-3.95 (2H, m), 5.00-5.50 (1H, m), 6.60-7.80 (5H, 
m), 7.80-8.20 (2H, m), 8.30-8.50 (1H, m), 8.50-8.80 (1H, m), 10.80-1 1.20 (1H, m). 
ES1-MS (m/e): 467 (M+H). 

Example 487 

6-0 -acetyl pvrrolidin-2-vlV5-(4-nH-imidazol-l-vn phenoxvV2-pyridin-2-vl-lH-benzimidazole 
Using 4-(lH-imidazol-l-yl) phenol, the title compound was obtained as yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.00-2.50 (7H, m), 3.50-4.50 (2H, m), 5.20-6.00 (1H, m), 6.80-8.80 (13H, 
13). 

ESI-MS (m/e): 465 (M+H). 
Example 488 

6-((6-(l -acetyl nvrrolidin-2-vlV2-pvridin-2-vl-lH>ben2imidazol-5-vn 
oxy V 1 -methvl-f 1 ,2.3 .4Vtetrahvdronaphthalene- 1 -ol 
To tetrahydrofuran 0.5 ml solution of 6- ((6-(l -acetyl 

pyn-ohdin-2-yl)-2-pyridin^ (2H)-one 
7 mg obtained in Example 486 was added methylmagnesium bromide (5.0M tetrahydrofuran 
solution) 0.050 ml under ice cooling, and the reaction liquor was stirred at 0°C for 30 minutes. 
The reaction liquor was diluted with chloroform, washed with saturated ammonium chloride 
aqueous solution, and thereafter dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by 
preparative thin layer chromatography (Kieselgel™60F 2 s4> Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and the title compound was obtained as a colourless oily substance. 
'H-NMR (CDC1 3 ) 8 : 1.10-2.80 (16H, m), 3.50-4.00 (2H, m), 5.10-5.50 (1H, m), 6.60-7.90 (7H, 
m), 8.30-8.50 (1H, m), 8.50-70 (1H, m). 
ESI-MS (m/e): 465 (M+H). 

Example 489 

6-((6-(l -acetyl pvn-olidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn 

oxvVr 1 .2.3.41-tetrahvdronaphthalene-l -ol 

To tetrahydrofuran 0.5 ml solution of 6-((6-(l -acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl)oxy)-3,4-dihydro-naphthalene-l (2H)-one 
7 mg obtained in Example 486 was added sodium borohydride 5 mg under ice cooling, and the 
reaction liquor was stirred at room temperature for 30 minutes. The reaction liquor was diluted 
with chloroform, washed with saturated ammonium chloride aqueous solution, and thereafter 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
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pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 10/1), and obtained the title 
compound as a colourless oily substance. 

'h-NMR (CDC1 3 ) 5 : 1.00-2.50 (14H, m), 4.00-6.00 (3H, m), 6.80-8.50 (9H, m). 
ESI-MS (m/e): 469 (M+H). 

Example 490 

5-n-acetvl-3-fluoro p\nrrolidin-2-vlV6-(4-(methanesulphonvri 
phenoxvV2-pvridin-2-vl-lH-benzimidazole diastereomer A 

Stepl 

Synthesis of ethyl (2Z)-4-((t-butvl fdimethvO silvl) oxvV2-fIuorobut-2-enoate 
Tetrahydrofuran 40 ml solution of (diethoxy phosphoryl) (fluoro) ethyl acetate 2.0 g was cooled 
to -78°C, and thereafter, n-butyllithium (2.66M hexane solution) 3.4 ml was added dropwise, and 
the reaction liquor was stirred at the same temperature for 15 minutes. To the reaction liquor was 
added ((t-butyl (dimethyl) silyl) oxy) acetaldehyde 2.1 ml, and the reaction liquor was stirred at 
the same temperature for two hours. Saturated aqueous sodium bicarbonate was added to the 
reaction solution at the same temperature, and it was warmed to room temperature, and thereafter, 
extraction was carried out with ethyl acetate. It was dried using anhydrous sodium sulfate, and 
next the solvent was eliminated by distillation under reduced pressure and the obtained residue 
was purified using silica gel chromatography (eluent: hexane / ethyl acetate = 50/1) and the title 
compound was obtained as a colourless oily substance. 

Step 2 

Synthesis of N-(4-f(2ZV4-(Yt-butvl (dimethyl) silvH oxvV2-fluorobut-2-enovn-3-f]uorophenvn 
pvridine-2-carboxamide 

To N-(4-bromo-3-fluorophenyl) pyridine-2-carboxamide 1.0 g dissolved in tetrahydrofuran 40 ml 
solution, 60 % sodium hydride 136 mg was added under ice cooling, and the reaction liquor was 
stirred at the same temperature for 20 minutes. The reaction liquor was cooled to -78°C, and 
thereafter, n-butyllithium (2.66M hexane solution) 1.53 ml was added dropwise, and the reaction 
liquor was stirred at the same temperature for 20 minutes. Ethyl (2Z)-4-((t-butyl (dimethyl) silyl) 
oxy)-2-fluorobut-2-enoate 1.07 g was added to the reaction liquor at the same temperature, and 
the reaction liquor was stirred at the same temperature for four hours. Saturated aqueous sodium 
bicarbonate was added to the reaction liquor at the same temperature, and it was warmed to room 
temperature, and thereafter, it was extracted with ethyl acetate, and the organic layer was washed 
using saturated aqueous sodium chloride solution, and dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel chromatography (eluent: hexane / ethyl acetate = 3/1) and the title 
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compound was obtained as a colourless oily substance. 
Step 3 

N-(4-(4-((t-butvl (dimethyl) silvD oxvV2-fluoro-l -hydroxy butvn-3-fIuorophenvO 
pvridine-2-carboxamide 

To methanol 20 ml solution of N-(4-((2Z)-4-((t-butyl (dimethyl) silyl) oxy)-2-fluoro 
but-2-enoyl)-3-fluorophenyl) pyridine-2-carboxamide 300 mg was added 10 % palladium-carbon 
catalyst 100 mg, and the reaction liquor was stirred at room temperature under a hydrogen 
atmosphere for four hours. The catalyst was filtered, and the solvent was eliminated by 
distillation under reduced pressure, and, to methanol 4 ml solution of the obtained residue was 
added sodium borohydride 50 mg, and the reaction liquor was stirred at room temperature for one 
hour. 

Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction was 
carried out with chloroform and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel chromatography (eluent: chloroform/methanol = 100/1) and the title compound was 
obtained as a colourless oily substance. 

Step 4 

Synthesis of N-(4-( r l-acetvl-3-fluoro pwolidin-2-vlV3-fluorophenvn pvridine-2-carboxamide 
diastereoisomer A and diastereomer B 

To chloroform 5 ml solution of N-(4-(4-((t-butyl (dimethyl) silyl) 

oxy)-2-fluoro-l-hydroxybutyl)-3-fluorophenyl) pyridine-2-carboxamide 100 mg were added 
successively triethylamine 46 mg, methanesulfonyl chloride 39 mg, and the reaction liquor was 
stirred at room temperature for 30 minutes. Saturated aqueous sodium bicarbonate was added to 
the reaction liquor, and extraction was carried out with chloroform and dried with anhydrous 
sodium sulphate. The solvent was eliminated by distillation under reduced pressure, and, to 
dimethylformamide 4 ml solution of the obtained residue was added sodium azide 22 mg, and the 
reaction liquor was stirred at 40°C for two hours. The reaction liquor was cooled, and thereafter, 
water was added, and the mixture was extracted with ethyl acetate, and drying was carried out 
with anhydrous sodium sulfate. The solvent was eliminated by distillation under reduced pressure, 
and tetrabutyl ammonium fluoride (1.0M tetrahydrofuran solution) 0.3 ml was added to 
tetrahydrofuran 4 ml solution of the obtained residue, and the reaction liquor was stirred at room 
temperature for one hour. To the reaction liquor, water was added and the mixture was extracted 
with ethyl acetate, and drying was carried out with anhydrous sodium sulfate. The solvent was 
eliminated by distillation under reduced pressure, and, to chloroform 5 ml solution of the 
obtained residue were added successively triethylamine 46 mg, methanesulfonyl chloride 39 mg, 
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and the reaction liquor was stirred at room temperature for 30 minutes. To the reaction liquor, 
saturated aqueous sodium bicarbonate was added and the mixture was extracted with ethyl 
acetate, and drying was carried out with anhydrous sodium sulfate. The solvent was eliminated by 
distillation under reduced pressure, and copper sulfate • pentahydrate 10 mg, sodium borohydride 
50 mg were added successively to methanol 4 ml solution of the obtained residue, and the 
reaction liquor was stirred at 40°C for one hour. The reaction liquor was cooled, and thereafter, 
saturated aqueous sodium bicarbonate was added, and extraction was carried out with chloroform 
and the chloroform layer was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure, and, to chloroform 4 ml solution of the obtained residue 
were added successively triethylamine 46 mg, acetic anhydride 35 mg, 

N,N-4-dimethylaminopyridine 5 mg, and the reaction liquor was stirred at room temperature for 
30 minutes. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using preparative thin layer chromatography (chloroform/methanol = 30/1) 
and the title compounds diastereomer A and diastereomer B were respectively obtained as a 
colourless oily substance. 

Step 5 

Production of 5-( l-acetvl-3-fluoro pvrTolidin-2-ylV6-(4-(methanesulphonvD 
phenoxvV2-pvridin-2-vl-lH-benzimidazole diastereomer A 

Fuming nitric acid 0.5 ml was added to N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-3-fluorophenyl) 
pyridine-2-carboxamide diastereomer A 18 mg, and the reaction liquor was stirred at room 
temperature for ten minutes. The reaction liquor was discharged into ice-saturated aqueous 
sodium bicarbonate mixed solution, extracted with chloroform, and thereafter was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the crude product was obtained. Using the obtained composition(sic) product and 
4-(methanesulphonyl) phenol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.85-2.40 (5H, m), 3.06 and 3.09 (3H, s), 3.79-4.08 (2H, m), 4.96-5.62 (2H, 
m), 7.05-7.70 (5H, m), 7.83-7.99 (3H, m), 8.34-8.43 (1H, m), 8.61-8.69 (1H, m), 10.58-10.84 
(lH,m). 

ESI-MS (m/e): 495 (M+H). 
Example 491 

6-(l-acetvl pvrrolidin-2-vlV2-pvridin-2-vl-5-( , 4-(2-thienvn phenoxvVlH-benzimidazole 
Using 4-(2-thienyl) phenol, the title compound was obtained as yellow solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 



©Rising Sun Communications Ltd. 



http://www. risingsun. co. uk 



WO05-063 738 291 Caution : Translation Standard is 

Post-Edited Machine Translation 

*H-NMR (CDC1 3 ) 6 : 1.05-2.45 (7H, m), 3.40-4.00 (2H, m), 5.10-5.60 (1H, m), 6.80-8.00 (1 1H, 
m), 8.30-8.50 (1H, m), 8.50-8.80 (1H, m). 
ESI-MS (m/e): 481 (M+H). 

Example 492 

2-(4-(Y6-(l -acetyl pvrrolidin-2-vn-2-pyridin-2-vl-lH-benzimidazol-5-vn oxv) phenvlVlH-isQ 
indole-1.3 (2HVdione 

Using 2-(4-hydroxyphenyl)-lH-iso indole- 1,3 (2H) dion, the title compound was obtained as a 
white solid in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

'H-NMR (CDC1 3 ) 5 : 1.05-2,40 (7H, m), 3.40-4.05 (2H, m), 5.05-5.60 (1H, m), 6.80-8.20 (12H, 
m), 8.30-8.70 (2H, m). 
ESI-MS (m/e): 544 (M+H). 

Example 493 

5- (l-acetvl-3-fluoro pvrrolidin-2-vlV6-(4-(methanesuIphonvn 
phenoxvV2-pvridin-2-vl-lH-benzimidazole diastereomer B 

Using N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-3-fluorophenyI) pyridine-2-carboxamide 
diastereomer B obtained by Example 490 (Step 4), the title compound was obtained as pale 
yellow solid in accordance with Example 490 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

] H-NMR (CDC1 3 ) 6 : 1.80-2.45 (5H, m), 3.05 and 3.08 (3H, s), 3.61-4.31 (2H, m), 5.08-5.54 (2H, 
m), 7.03-7.80 (5H, m), 7.81-7.97 (3H, m), 8.33-8.43 (1H, m), 8.60-8.68 (1H, m), 10.52-10.75 
(1H, 1). 

ESI-MS (m/e): 495 (M+H). 
Example 494 

6- q-acetvl pvrrolidip-2-vn-5-f4-(5-methvl-lH-tetrazol-l-vn 
phenoxv)-2-pvridin-2-vl-lH-benzimidazole 

Using 4-(5 -methyl- lH-tetrazol-l-yl) phenol, the title compound was obtained as a white solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

1 H-NMR(CD 3 OD) 6: 1.91 and 2.15 (total 3H, each s), 1.97-2.20 (3H, m), 2.22-2.58 (1H, m), 2.63 
and 2.64 (total 3H, each s), 3.62-4.00 (2H, m), 5.34-5.42 (1H, m), 7.22-7.68 (7H, m), 7.94-8.05 
(1H, m), 8.30 (1H, t, J - 7.8 Hz), 8.76 (1H, brs). 
ESI-MS (m/e): 481 (M+H). 

Example 495 
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Ethvl 5-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vMH>benzimidazoI-5-vl) oxv) 
p vridine-2 -carfaox vlate 

Using ethyl 5-hydroxypyridine-2-carboxylate, the title compound was obtained as yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'H-NMR (CDC1 3 ) 8 : 1.30-1.50 (3H, m), 1.50-2.50 (7H, m), 3.50-3.90 (2H, m), 4.35-4.60 (2H, 
m), 5.10-5.45 (1H, m), .6.90-7.70 (4H, m), 7.80-7.95 (1H, m), 8.00-8.20 (1H, m), 8.30-8.80 (3H, 
m), 10.60-11.20 (1H, m). 
ESI-MS (m/e): 472 (M+H). 

Example 496 

6-(l -acetyl pvrrolidin-2-vl>5-(4-pvrazin-2-vl phenoxvV2-pvridin-2-vl- 1 H-benzimidazole 
Using 4-pyrazin-2-yl phenol, the title compound was obtained as yellow solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

! H-NMR (CDC1 3 ) 5 : 0.80-2.40 (7H, m), 3.60-3.90 (2H, m), 5.20-5.60 (1H, m), 6.80-8.05 (8H, 
m), 8.30-8.80 (4H, m), 8.90-9.10 (1H, m), 10.40-10.80 (1H, m). 
ESI-MS (m/e): 477 (M+H). 

Example 497 

6-fl-acetvl pvrrolidin-2-vlV5-nH-indol-5-vloxvV2-pvridin-2-vl-l H-benzimidazole 

Using lH-indole-5-ol, title-compound was obtained as yellow solid in accordance with Example 

338 (Step 5), a process based on this or a combination of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.20-2.40 (7H, m), 3.60-4.00 (2H, m), 5.20-5.60 (1H, m), 6.40-6.60 (1H, 

m), 6.80-8.00 (7H, m), 8.20-8.50 (2H, m), 8.50-8.80 (1H, m). 

ESI-MS (m/e): 438 (M+H). 

Example 498 

(2-(2-(5-( (2 '-fluorobiphenvl-4-vn oxvV2-pvridin-2-vl- 1 H-benzimidazol-6-vn 
pyrrolidin-1 -vD-2-oxoethyl) methvlamine 

Stepl 

Synthesis of (3-fluoro-4-pvrrolidin-2-vl phenvD amine dihvdrochloride 
To mixed solution of methanol 50 ml and ethyl acetate 50 ml of 

2-(4-amino-2-fluoro-phenyl)-pyrrolidine-l-carboxylic acid t~butyl ester 19 g obtained in Example 
338 (Step 2) was added 4 N hydrochloric acid-dioxane solution 100 ml under ice cooling, and the 
reaction liquor was stirred overnight at room temperature. The solvent was eliminated by 
distillation under reduced pressure, and the title compound was obtained as a white solid. 
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Step 2 

Synthesis of 2 < 2.2-trifluoro>N-f3'fluoro-4-n-(trifluoroacetvn pvrrolidin-2-vO phenyl) acetamide 
To (3-fluoro-4-pyrrolidin-2-yl phenyl) amine dihydrochloride 20 g suspended in chloroform 200 
ml were added successively pyridine 39 ml and trifluoroacetic anhydride 24 ml under ice cooling, 
and the reaction liquor was stirred at room temperature for 30 minutes. The reaction liquor was 
diluted with ethyl acetate, and it was washed successively with water and saturated aqueous 
sodium chloride solution, and thereafter was dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the title compound was 
obtained as brown oily substance. 

Step 3 

Synthesis of 2.2.2-trifluoro-N-(5-fluoro-2-nitro-4-f l-(trifluoroacetvn pvrrolidin-2-vn phenyl) 
acetamide 

Fuming nitric acid 100 ml was added under ice cooling to 

2,2,2-trifluoro-N-(3-fluoro-4-(l-(trifluoroacetyl) pyrrolidin-2-yl) phenyl) acetamide 28 g, and the 
reaction liquor was stirred at room temperature for one hour. Iced water was added to the reaction 
liquor and, after dilution, it was extracted with ethyl acetate and washed using saturated aqueous 
sodium chloride solution, and thereafter dried with anhydrous magnesium sulphate. The solvent 
was eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel column chromatography (eluent: hexane / ethyl acetate =10/1) and the title compound 
was obtained as a yellow oily substance. 

Step 4 

Synthesis of t-butyl 2-(4-amino-2-f]uoro-5-nitrophenyP pyrrolidine- 1 -carboxvlate 
To 2,2,2-trifluoro-N-(5-fluoro-2-nitro-4-(l-(trifluoroacetyl) pyrrolidin-2-yl) phenyl) acetamide 29 
g dissolved in tetrahydrofuran 150 ml, were added IN sodium hydroxide aqueous solution 150 ml 
under ice cooling, and the reaction liquor was stirred at room temperature for five hours. 
Furthermore, di t-butyl dicarbonate 23 ml was added to the reaction liquor and the reaction liquor 
was stirred for 30 minutes. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 5/1) and the title compound was obtained as a yellow solid 

Step 5 

Synthesis of t-butyl 2-(4-ammo-2-f(2'-fluorobiphenvl-4-vD oxyV5-nitrophenyl) 
pyrrolidine- 1 -carboxvlate 
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To N,N-dimethylformamide 3 ml solution of t-butyl 2-(4-amino-2-fluoro-5-nitrophenyl) 
pyrrolidine- 1-carboxylate 288 mg were added 2'-fluorobiphenyl-4-ol 200 mg and potassium 
carbonate 184 mg, and the reaction liquor was stirred overnight at 80°C. The reaction liquor was 
diluted with ethyl acetate, washed successively with water and saturated aqueous sodium chloride 
solution, and thereafter dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate = 5/1) and the title compound was obtained as a 
yellow solid 

Step 6 

Synthesis of t-butvl 2-(4.5-diamino-2-((2*-fluorobiphenvl-4-vO oxv) phenvO 
pyrrolidine- 1-carboxylate 

To methanol 5 ml solution of t-butyl 2-(4-amino-2~((2 , -fluorobiphenyl-4-yl) oxy)-5-nitrophenyl) 
pyrrolidine- 1-carboxylate 410 mg was added development Raney nickel catalyst 1 ml, and the 
reaction liquor was stirred at room temperature under a hydrogen atmosphere for a whole day. 
The catalyst was eliminated by filtration with celite, and the solvent was eliminated by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/1) and the title compound was obtained as brown oily 
substance. 

Step 7 

Synthesis of 5-(Y2'-fluorobiphenvl-4-vfl 

oxy V2-pvridin-2-vl-6-pvrrolidine-2-vl- 1 H-benzimidazole 

To methanol 5 ml solution of t-butyl 2-(4,5-diamino-2«((2'-fluorobiphenyl-4-yl) oxy) phenyl) 
pyrrolidine- 1-carboxylate 255 mg were added N-((IE)-pyridin-2-ylmethylene) aniline (1M 
methanol solution) 1.6 ml, and the reaction liquor was stirred at 90°C for a whole day. The 
reaction liquor was diluted with ethyl acetate, washed successively with water and saturated 
aqueous sodium chloride solution, and thereafter dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and 4 N hydrochloric acid-dioxane 
solution 5 ml was added to the obtained residue 332 mg, and the reaction liquor was stirred at 
room temperature for three hours. The solvent was eliminated by distillation under reduced 
pressure, and extraction was carried out with chloroform after dilution with saturated aqueous 
sodium bicarbonate. The organic layer was washed using saturated aqueous sodium chloride 
solution, and thereafter dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was refined by silica gel column 
chromatography (eluent: chloroform-methanol / ammonia water solution = 20/1/0.1) and the title 
compound was obtained as a yellow oily substance. 
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Step 8 

Production of (2-(2-(5-((T-fluorobiphenvl-4-vr) oxvV2-pvridin-2-vl-lH-benzimidazol-6-vD 
pvrrolidin-1 -vO-2-oxoethvD methvlamine 

To pyridine 1 ml solution of 5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2 
-yl-lH-benzimidazole 37 mg were added successively N-(t-butoxy carbonyl)-N-methylglycine 19 
mg, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 24 mg, and the 
reaction liquor was stirred at room temperature for three hours. 4 N hydrochloric acid-dioxane 
solution 2 ml was added to the reaction liquor, and the reaction liquor was stirred at room 
temperature for one hour. The reaction liquor was diluted with chloroform, and it was made basic 
with saturated aqueous sodium bicarbonate. Thereafter, the organic layer was washed using 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (eluent: chloroform/methanol = 10/1) 
and the title compound was obtained as a straw-coloured solid. 

■h-NMR(CDC1 3 ) 5 : 1.60-2.60 (6H, m), 2.80-3.05 (1H, ra), 3.10-4.00 (4H, m), 5.20-5.60 (1H, m), 
6.95-7.70 (1 1H, m), 7-75-7.95 (1H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 522 (M+H). 

Example 499 

6-(l-acetvl pyrrolidin-2-vn-5-((6-(5-methvl-rL3.41-oxadiazol-2-vn pvridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-(5-methyl-[l,3,4]-oxadiazol-2-yl) pyridin-3-ol, the title compound was obtained as a 
yellow oily substance in accordance with Example 338 (Step 5), a process based on this or a 
combination of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.40-2.40 (7H, m), 2.50-2.80 (3H, m), 3.50-3.95 (2H, m), 5.05-5.50 (1H, 
m), 6.80-7.80 (4H, m), 7.80-8.00 (1H, m), 8.05-8.30 (1H, m), 8.30-8.50 (1H, m), 8.50-8.80 (2H, 
m), 10.50-1 1,00(1H, m). 
ESI-MS (m/e): 482 (M+H). 

Example 500 

6-0 -acetyl pvrrolidin-2-vn-5-((6-(rL3,41-oxadiazol-2-vn pvridin-3-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-([l,3,4]-oxadiazol-2-yl) pyridin-3-ol, the title compound was obtained as a yellow oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

*H-NMR (CDC1 3 ) 6 : 1.40-2.40 (7H, m), 3.50-3.95 (2H, m), 5.05-5.50 (1H, m), 6.80-7.80 (4H, 
m), 7.80-8.00 (1H, m), 8.05-8.80 (5H, m), 10.50-1 1.00 (1H, m). 
ESI-MS (m/e): 468 (M+H). 
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Example 501 

6-( 1 -acetyl pvrrolidin-2-vlV2-pvridiD-2>vl'5>(4>pvrimidiD-2-vl phenoxv)- 1 H-benzimidazole 
Using 4-pyrimidin-2-yl phenol, the title compound was obtained as a white solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

, H-NMR(CD 3 OD) 6 : 1.90 and 2.13 (total 3H, each s), 1.94-2.53 (4H, m), 3.62-3.80 (1H, m), 
3.80-4.00 (1H, m), 5.38-5.46 (1H, m), 7.16-7.56 (6H, m), 7.95-8.04 (1H, m), 8.24-8.33 (1H, m), 
8.46 (2H, d, J = 9.0 Hz), 8.70-8.79 (1H, m), 8.83-8.85 (2H, m). 
ESI-MS (m/e): 477 (M+H). 

Example 502 

l-((5-((6-(l-acetvl pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vl) oxvi pvridin-2-vD 
methvfl pvrrolidine-2.5-dione 

Using l-((5-hydroxypyridin-2-yl) methyl) pyrrolidine-2,5-dione, the title compound was obtained 
as a white solid in accordance with Example 338 (Step 5), a process based on this or a 
combination of these with a conventional procedure. 

*H-NMR (CDC1 3 ) 5 : 1.80-2.46 (7H, m), 2.74-2.86 (4H, m), 3.53-3.90 (2H, m), 4.76-4.87 (2H, 
m), 5.18-5.48 (1H, m), 6.76-7.67 (5H, m), 7.80-7.91 (1H, m), 8.28-8.44 (2H, m), 8.57-8.67 (1H, 
m), 11.07-11.41 (lH,m). 
ESI-MS (m/e): 511 (M+H). 

Example 503 

6-( 1 -acetyl pviTolidin-2-vlV2-pvridin-2-vl-5-(Y6-( 5-(trifluoromethvn -[L2.41-oxadiazol-3-vn 
pvridin-3-vD oxvV 1 H-benzimidazole 

Using 6-(5-(trifluoromethyl)-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was 
obtained in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

1 H-NMR(CD 3 OD) 6 : 1.89-2.54 (7H, m), 3.84-4.01 (2H, m), 5.32-5.42 (1H, m), 7.20-7.80 (4H, 
m), 7.98-8.03 (1H, m), 8.24-8.37 (2H, m), 8.60-8.65 (1H, m), 8.73-8.80 (1H, m). 
ESI-MS (m/e): 536 (M+H). 

Example 504 

6-(l -acetyl pyrrolidin-2-yl)-5-((6-chloropyridin-3-yl) oxy)-2-pyridin-2-yl- 1 H-b enzimidazole 
Using 6-chloropyridin-3-ol, the title compound was obtained as a white solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

'h-NMR (CDC1 3 ) 8 : 1.60-2.60 (7H, m), 3.50-3.95 (2H, m), 5.10-5.60 (1H, m), 6.80-7.70 (5H, 
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m), 7.80-8.50 (3H, m), 8.50-8.70 (1H, m), 10.60-11.00 (1H, m). 
ES1-MS (m/e): 434 (M+H). 

Example 505 

6-(l-acetvl pyrrolidm-2-vlV5-((6-bromopvridin-3-vfl oxvV2-pvridin-2-vl- lH-benzimidazole 
Using 6-bromopyridin-3-ol, the title compound was obtained as a white solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

'h-NMR (CDC1 3 ) 6 : 1.60-2.60 (7H, m), 3.50-3.95 (2H, m), 5.10-5.60 (1H, m), 6.80-7.70 (5H, 
m), 7.70-8.00 (1H, m), 8.05-8.50 (2H, m), 8.50-8.70 (1H, m), 10.60-1 1 .00 (1H, m). 
ESI-MS (m/e): 478, 480 (M+H). 

Example 506 

6-H -acetyl pvrrolidin-2-vlV5-r(6-methoxvpvridin-3-vn oxvV2-pvridin-2-vl-l H-benzimidazole 
Using 6-methoxypyridin-3-ol, the title compound was obtained as yellow solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

l H-NMR (CDC1 3 ) 5 : 1.60-2.60 (7H, m), 3.50-4.10 (5H, m), 5.10-5.70 (1H, m), 6.60-7.70 (5H, 
m), 7.70-7.95 (1H, m), 7.95-8.10 (1H, m), 8.25-8.45 (1H, m), 8.50-8.70 (1H, m), 10.60-1 1.00 
(lH,m). 

ESI-MS (m/e): 430 (M+H). 
Example 507 

5-(Y2 , -fluorobiphenvl-4-vri oxvV6-(l-(methanesulphonvD 
Pvrrolidin-2-vlV2-pvridin-2-vl- 1 H-benzimidazole 

Using 5-((2!-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole 
obtained in Example 498 (Step 7), the title compound was obtained as colourless oil substance by 
the same process as in Example 178, a process based on this or a combination of these with a 
normal procedure. 

H-NMR (CDC1 3 ) 8 : 1.80-2.20 (3H, m), 2.20-2.50 (1H, m), 2.70-3.00 (3H, m), 3.40-3.80 (2H, 
m), 5.10-5.40 (1H, m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 
(1H, m). 

ESI-MS (m/e): 529 (M+H). 
Example 508 

Methyl 2-(5- ((2 , -fluorobiphenvl-4-vn oxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 
pyrrolidine- 1 -carboxvlate 

Using 5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole 
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obtained in Example 498 (Step 7), the title compound was obtained as a colourless oily substance 
by the same process as in Example 181, a process based on this or a combination of these with a 
normal procedure. 

'H-NMR (CDC1 3 ) 5 : 1.80-2.20 (3H, m), 2.20-2.50 (1H, m), 3.40-3.80 (5H, m), 5.10-5.40 (1H, 
m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.8 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example 509 

2-(5-((2 > -fluorobiphenvl-4-vn 

oxv)-2-pvridin-2-vl- 1 H-benzimidazol-6-vlVN.N-dimefovlpvrroIidine- 1 -carboxamide 
Using 5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole 
obtained in Example 498 (Step 7), the title compound was obtained as a white solid in accordance 
with Example 336 (Step 1) (Step 2), a process based on this or a combination of these with a 
conventional procedure. 

'H-NMRtCDCy 6 : 1.60-2.20 (3H, m), 2.20-2.50 (1H, m), 2.72 (3H, s), 2.84 (3H, s), 3.40-3.80 
(2H, m), 5.10-5.40 (1H, m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 
10.50-10.80 (1H, m). 
ESI-MS (m/e): 522 (M+H). 

Example 510 

l-((5-((6-(l -acetyl pyrrolidin-2-ylV2-pvridin-2-vl-lH-benzimidazol-5-vl) oxy) pvridin-2-yD 
methyl) pyrrolidin-2-one 

Using l-((5-hydroxypyridin-2-yl) methyl) pyrrolidin-2-one, the title compound was obtained as 
an oily substance in accordance with Example 338 (Step 5), a process based on this or a 
combination of these with a conventional procedure. 

'H-NMR (€DC1 3 ) 6 : 1-80-2.57 (11H, m), 3.33-3.89 (4H, m), 4.48-4.64 (2H, m), 5.20-5.51 (1H, 
m), 6.77-7.67 (5H, m), 7.77-7.90 (1H, m), 8.27-8.42 (2H, m), 8.56-8.66 (1H, m), 11.16-11.53 
(lH,m). 

ESI-MS (m/e): 497 (M+H). 
Example 511 

6-( 1 -acetyl pmolidin-2-vlV5-(4-(3-methvl- 1 H-[ 1 .2.41-triazol-5-vn 
phenoxvV2-pvridin-2-vl-l H-benzimidazole 

Using 4-(3-methyl-lH-[l J 2,4]-triazol-5-yl) phenol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

H-NMR (CDC1 3 ) 6 : 1.76-2.82 (10H, m), 3.50-3.90 (2H, m), 5.13-5.59 (1H, m), 6.64-8.04 (8H, 
m), 8.23-8.64 (2H, m). 



©Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



WOOS-063738 



299 



Caution : Translation Standard is 
Post-Edited Machine Translation 



ESI-MS (m/e): 480 (M+H). 
Example 512 

6-n-(difluoro acetyl) pvrrolidin -2-vlV5-((T-fluorobiphenvl-4-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using difluoro acetic acid, the title compound was obtained as a white solid in accordance with 
Example 498 (Step 8), a process based on this or a combination of these with a conventional 
procedure. 

'H-NMR (CDC1 3 ) 6 : 1.80-2.50 (4H, m), 3.60-4.20 (2H, m), 5.20-6.20 (2H, m), 6.90-8.10 (12H, 
m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 (1H, m). 
ESI-MS (m/e): 529 (M+H). 

Example 513 

2-2-(2-f5-((2 , -fluorobiphenyl-4-vn oxvV2-pyridin-2-vl-lH-benzimidazol-6-vn 
pvrrolidin- l-vlV2-oxoethyl acetate 

Using acetoxy acetic acid, the title compound was obtained as a yellow oily substance in 
accordance with Example 498 (Step 8), a process based on this or a combination of these with a 
conventional procedure. 

'H-NMR (CDC1 3 ) 6 : 1.60-2.40 (7H, m), 3.40-4.00 (2H, m), 4.05-4.80 (2H, m), 5.10-5.60 (1H, 
m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 (1H, m). 
ESI-MS (m/e): 551 (M+H). 

Example 514 

(5-(f 6-0 -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-be nzimidazol-5-vn oxv) pvridm-2-vn 
methanol 

To tetrabydrofuran 2 ml solution of ethyl 5-((6-(l-acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) pyridine-2-carboxylate 90 mg 
obtained in Example 495 was added lithium aluminium hydride 20 mg under ice cooling, and the 
reaction liquor was stirred at 0°C for 30 minutes. The reaction liquor was diluted with chloroform, 
washed successively with saturated ammonium chloride aqueous solution, saturated aqueous 
sodium bicarbonate and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 10/1), and obtained the title 
compound as a white solid. 

J H-NMR(CDCg 6 : 1.60-2.60 (7H, m), 3.50-4.00 (2H, m), 4.70-4.85 (2H, m), 5.10-5.60 (1H, m), 
6.80-7.70 (5H, m), 7.70-7.95 (1H, m), 8.30-8.50 (2H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 430 (M+H). 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



300 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 515 

2-(2-(5-((2 > -fluorobiphenvl-4-vn oxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 
pyrrolidine l-yl)-2-oxo ethanol 

To methanol solution 0.5 ml of 2-(2-5-((2 , -fluorobiphenyl-4-yl) 

oxy)-2-pyridin-2-yi-lH-benzimidazol-6-yl) pyrrolidin-l-yl)-2-oxoethyl acetate 1 1 mg obtained in 
Example 513 was added potassium carbonate 10 mg, and the reaction liquor was stirred at room 
temperature for one day. The reaction liquor was diluted with chloroform, washed successively 
with water and saturated aqueous sodium chloride solution, and thereafter was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 10/1), and obtained the title 
compound as a white solid. 

'H-NMR (CDC1 3 ) 8 : 1.40-2.50 (4H, m), 3.40-4.20 (4H, m), 5.05-5.70 (1H, m), 6.90-8.10 (12H, 
m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example 516 

6-0 -acetyl pyrrolidin-2-vlV5-(Y6-(fluoromethvn pvridin-3-vl) 

oxvV2-pyridin-2-vl- 1 H-benzimidazole 

To chloroform 1 ml solution of (5 -((6-(l -acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) pyridin-2-yl) methanol 17 mg 
obtained in Example 514, bis (2-methoxyethyl) amino suphur tri fluroride 0.050 ml was added 
under ice cooling, and the reaction liquor was stirred at 0°C for two hours. The reaction liquor 
was diluted with chloroform, washed successively with saturated aqueous sodium bicarbonate 
and saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solventwas eliminated by distillation under the reduced pressure, and the obtained 
residue was refined by preparative thin layer chromatography (Kieselgel™60F254, Art5744 
(Merck Co.), chloroform/methanol = 10/1), and obtained the title compound as slight yellow 
solid. 

'H-NMR (CDC1 3 ) 8 : 1.60-2.60 (7H, m), 3.50-4.00 (2H, m), 5.05-5.60 (3H, m), 6.80-7.70 (5H, 
m), 7.70-7.95 (1H, m), 8.30-8.50 (2H, m), 8.50-8.70 (1H, m), 10.60-1 1 .00 (1H, m). 
ESI-MS (m/e): 432 (M+H). 

Example 517 

6-(l-acetvl pvrrolidin-2-vn-5-((6-G-methvl-fL2.4]-oxadiazol-5-vn pvridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-(3-methyl [l,2,4]-oxadiazol-5-yl) pyridin-3-ol, the title compound was obtained as an 
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oily substance in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

'h-NMR {CDC1 3 ) 6 : 1.65-2.57 (10H, m), 3.48-3.93 (5H, m), 5.17-5.52 (1H, m), 6.82-7.67 (7H, 
m), 7.80-7.91 (1H, m), 8.34-8.44 (1H, m), 8.57-8.67 (1H, m), 1 1.32-1 1 .68 (1H, m). 
ESI-MS (m/e): 482 (M+H). 

Example 518 

6-(l-acetvI pvrrolidin-2-vlV5-(4-(l-methvl-l H-tetrazol-5-vn 
phenoxvV2-pvridin-2-vl-lH-benzimidazoIe 

Using 4-(l-methyl-lH-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same method as in Example 338 (Step 5), a process based on this or a combination of these 
with a conventional procedure. 

'H-NMR (CDC1 3 ) 6 : 1.83-2.40 (7H, m), 3.58-3.90 (2H, m), 4.15 and 4.19 (total 3H, each s), 
5.16-5.48 (1H, m), 6.93-7.78 (7H, m), 7.80-7.91 (1H, m), 8.34-8.42 (1H, m), 8.56-8.65 (1H, m). 
ESI-MS (m/e): 481 (M+H). 

Example 519 

5-(Y6-0 -acetyl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn 
oxvVN-methvlpvridine-2-carboxamide 

Using 5-hydroxy-N-methylpyridine-2-carboxamide, the title compound was obtained as pale 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 5 : 1.60-2.50 (7H, m), 2.90-3.10 (3H, m), 3.50-4.00 (2H, m), 5.05-5.50 (1H, 
m), 6.80-7.70 (3H, m), 7.70-8.00 (2H, .m), 8.10-8.50 (3H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 457 (M+H). 

Example 520 

3 -(5-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl>lH-benzimidazol-5-vn oxv^l 
pyridin-2-vD-l .3-oxazolidin-2-one 

Using 3-(5-hydroxypyridin-2-yl)-l,3-oxazolidin-2-one, the title compound was obtained as pale 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

*H-NMR (CDC1 3 ) 6 : 1.60-2.50 (7H, m), 3.50-4.00 (2H, m), 4.10-4.35 (2H, m), 4.40-4.60 (2H, 
m), 5.20-5.60 (1H, m), 6.80-7.70 (4H, m), 7.70-8.00 (1H, m), 8.10-8.50 (3H, m), 8.50-8.70 (1H, 
m), 10.70-11.10 (1H, m). 
ESI-MS (m/e): 485 (M+H). 

Example 521 
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6-(l-acetvl pvrrolidin-2-vD-5-(6-methvlpvridin-3-vl sulphanvlV2-pvridin-2-yl-l H-benzimidazole 
Using 6-methylpyridine-3-thiol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR (CDC1 3 ) 6 : 1.20-2.50 (10H, m), 3.50-4.00 (2H, m), 5.20-5,60(lH, m), 6.80-8.00 (6H, 
m), 8.20-8.70 (3H, m). 
ESI-MS (m/e): 430 (M+H). 

Example 522 

5- ((6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vl > > oxvl nicotinic acid methvl 
ester 

Using 5-hydroxy nicotinic acid methyl ester, the title compound was obtained as a white solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'h-NMR^OD) 6 : 1.89 and 2.14 (total 3H, each s), 1.96-2.20 (3H, m), 2.32-2.54 (11H, m), 
3.63-3.90 (2H, m), 3.93 (3H, s), 5.37-5.41 (1H, m), 7.20-7.57 (3H, m), 7.92-8.03 (2H, m), 8.30 
(1H, t, J = 8.4 Hz), 8,65-8.67 (1H, m), 8.74-8.78 (1H, m), 8.89-8.92 (1H, m). 
ESI-MS (m/e): 458 (M+H). 

Example 523 

6- f 1-acetvl pvirolidin-2-vlV5-((6-(methvlthio) pyridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-methylthio pyridin-3-ol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

l H-NMR (CDC1 3 ) 6 : 1.60-2.70 (10H, m), 3.50-4.00 (2H, m), 5.20-5.60 (1H, m), 6.80-8.10 (6H, 
m), 8.20-8.50 (2H, m), 8.50-8.70 (1H, m), 10.70-11.10 (1H, m). 
ESI-MS (m/e): 446 (M+H). 

Example 524 

6-( 1 -acetyl pvrTolidin-2-vn-5 -f4-fl .3 -dimethyl- 1 H-[ 1 ,2,41-triazol-5-vn 
phenox v V 2-pyridin-2-vl- 1 H-benzimidazole 

Using 4-(l,3-dimethyl-lH-[l,2,4]-triazol-5-yl) phenol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

*H-NMR (CDC1 3 ) 6 : 1.79-2.2.53 (10H, m), 3.50-3.90 (5H, m), 5.19-5.30 (1H, m), 6.87-7.66 (5H, 
m), 7.77-7.91 (1H, m), 7.96-8.10 (2H, m), 8.33-8.43 (1H, m), 8.56-8.67 (1H, m), 10.82-11.08 
(lH,m). 
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ESI-MS (m/e): 494 (M+H). 
Example 525 

6-0 -acetyl PviTolidin-2-vlV5>(4-n.5-diinethvMH>rK2.41-triazol>3-vn 
phenoxv V2-pvridin-2-yl- 1 H-bcnzimidazole 

Using 4-(l,5-dimethyl-lH-[l,2,4]-triazol-3-yl) phenol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

! H-NMR (CDC1 3 ) 5 : 1.79-2.53 (10H, m), 3.50-3.90 (5H, in), 5.19-5.30 (1H, m), 6.87-7.66 (5H, 
m), 7.77-7.91 (1H, m), 7.96-8.10 (2H, m), 8.33-8.43 (1H, m), 8.56-8.67 (1H, m), 10.82-1 1.08 
(lH,m). 

ESI-MS (m/e): 494 (M+H). 
Example 526 

6-fl -acetyl Pvrrolidin^-vlVS-^'-fluorobiphenvM-vn oxvV2-pvrazine-2-vl-lH-benzimidazole 
Using 2-(4-amino-2-fluoro-phenyl)-pyrrolidine-l-carboxylic acid t-butyl ester obtained in 
Example 338 (Step 2), pyrazine-2-carboxylic acid and 2'-fluorobiphenyl-4-ol, the title compound 
was obtained as a white solid in accordance with Example 338 (Step 3), (Step 5), a process based 
on these or a combination of these with a conventional procedure. 

'H-NMR (CDC1 3 ) 6 : 1.20-2.50 (7H, m), 3.50-3.95 (2H, m), 5.10-5.60 (1H, m), 6.80-7.80 (10H, 
m), 8.50-8.90 (2H, m), 9.40-10.00 (1H, m), 10.50-11.20 (1H, m). 
ESI-MS (m/e): 494 (M+H). 

Example 527 

6-(l -acetyl pvTTolidin-2-vn-5-r(5-chloropvridin-3-vn oxvV2-pvridin-2-vl- lH-benzimidazole 
Using 5-chlpro-3-pyridinol, the title compound was obtained as a white solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

, H-NMR(CD 3 OD) 8 : 1.89 and 2.15 (total 3H, each s), 1.94-2.20 (3H, m), 2.29-2.49 (1H, m), 
3.62-3.97 (2H, m), 5.32-5.40 (1H, m), 7.17-7.63 (4H, m), 7.94-8.04 (1H, m), 8.26-8.41 (3H, m), 
8.73-8.79 (1H, m). 
ESI-MS (m/e): 434 (M+H). 

Example 528 

l-(5-((6-(l -acetyl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) pvridin-2-vn 
pyrrolidin-2-one 

Using l-(5-hydroxypyridin-2-yl) pyrrolidin-2-one, the tide compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
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these with a conventional procedure. 

'H-NMR (CDC1 3 ) 6 : 1.79-2.43 (9H, m), 2.58-2 71(2H, m), 3.53-3.89 (2H, m), 3.98-4.17 (2H, m), 
5.21-5.57 (1H, m), 6.77-7.57 (4H, m), 7.74-8.66 (5H, m). 
ESI-MS (m/e): 483 (M+H). 

Example 529 

6-f 1 -acetyl p vrrolidin^-vn^-f ( 6-methvlpvridin-3-vO oxvV 2-pvrazine-2-vl- 1 H-benzimidazole 
Using 6-methylpyridin-3-ol, the title compound was obtained as a white solid by the same 
process as in Example 526, a process based on this or a combination of these with a normal 
procedure. 

*H-NMR (CDC1 3 ) 5 : 1.60-2.60 (10H, m), 3.50-3.95 (2H, m), 5.20-5.60 (1H, m), 6.65-7.80 (4H, 
m), 8.20-8.40 (1H, m), 8.50-8.70 (2H, m), 9.50-9.70 (1H, m), 10.60-11.40 (1H, m). 
ESI-MS (m/e): 415 (M+H). 

Example 530 

6-(l-acetvl pvrrolidin-2-vlV5-fr6-[[L2.4Voxadia2ol-3-vn pvridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-([l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

] H-NMR (CDC1 3 ) 6 : 1.80-2.43 (7H, m), 3.57-3.92 (2H, m), 5.19-5.46 (1H, m), 6.98-8.43 (7H, 
m), 8.55-8.87 (3H, m), 10.53-10.74 (1H, m). 
ESI-MS (m/e): 468 (M+H). 

Example 531 

6-(l-acetvl pvrrolidin-2-vlV5-( > 4-(K3-oxazol-4-vn phenoxv)-2-pvridin-2-vl-l H-benzimidazole 
Using 4-(l,3-oxazol-4-yl) phenol, the title compound was obtained as a white solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

H-NMR(CD 3 OD) 5 : 1.89-2.20 (6H, m), 2.28-2.50 (1H, m), 3.62-4.00 (2H, m), 5.39-5.50 (1H, 
m), 7.12-7.53 (5H, m), 7.80-7.89 (2H, m), 7.93-8.04 (1H, m), 8.24-8.33 (3H, m), 8.70-8.79 (1H, 
m). 

ESI-MS (m/e): 466 (M+H). 
Example 532 

6-0 -acetyl pvrrolidin-2-vlV5-(f6-chloropvridin-3-vn oxvV2-pvrazine-2-vl-l H-benzimidazole 
Using 6-chloropyridin-3-ol, the title compound was obtained as a white solid in accordance with 
Example 526, a process based on this or a combination of these with a conventional procedure. 
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*H-NMR (CDC1 3 ) 6 : 1.60-2.60 (7H, m), 3.50-3.95 (2H, m), 5.20-5.60 (1H, m), 6.65-8.30 (5H, 
m), 8.40-8.70 (2H, m), 9.50-9.70 (1H, m), 10.60-1 1.60 (1H, m). 
ESI-MS (m/e): 435 (M+H). 

Example 533 

6-fl -acetyl pvrrolidin-2-vn-5-(4-f2-methvl-2H-tetrazol-5-vn 
phenoxvV2-pvrazine-2-vl-lH-benzimidazole 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 526, a process based on this or a combination of these with a 
normal procedure. 

^-NMRJCDjOD) 5 : 1.90-2.19 (6H, m), 2.27-2.51 (1H, m), 3.61-4.00 (2H, m), 4.43 and 4.44 
(total 3H, each s), 5.38-5.46 (1H, m), 7.23 (2H, d, J = 8.6 Hz), 7.24-7.60 (2H, m), 8.1 1-8.19 (2H, 
m), 8.67-8.70 (1H, m), 8.77 (1H, brs), 9.46 (1H, d, J = 8.6 Hz). 
ESI-MS (m/e): 482 (M+H). 

Example 534 

6-(l-acetvl pvrrolidin-2-vlV5-( , f6-bromopvridin-3-vn oxvV2-pvrazine-2-vl-lH-benzimidazole 
Using 6-bromopyridin-3-ol, the title compound was obtained as a white solid by the same process 
as in Example 526, a process based on this or a combination of these with a normal procedure. 
'H-NMR (CDC1 3 ) 8 : 1.60-2.50 (7H, m), 3.60-3.95 (2H, m), 5.20-5.50 (1H, m), 6.80-8.40 (5H, 
m), 8.50-8.80 (2H, m), 9.50-9.70 (1H, m), 10.40-11.10 (1H, m). 
ESI-MS (m/e): 479,481 (M+H). 

Example 535 

5-f 1 -acetvl-3-fluoro pvrrolidin-2-vlV6-(4-(methanesulphonvD 
phenoxvV2-pvridin-2-vl-lH-benzimidazol enantiomer A and enantiomer B 
5-(l-acetyl-3-£luoro pyrrolidin-2-yl)-6-(4-(methanesulphonyl) 

phenoxy)-2-pyridin-2-yl-lH-benzimidazole diastereomer B 10 mg obtained in Example 493 was 
optically resolved with column for optical resolution (CHIRALPAK AD 2 cm<i> x 25 cmL (made 
by Daicel Chemicals Co.), mobile phase: hexane / ethanol / diethylamine 40/60/0.1, flow rate: 10 
ml/min), and enantiomer A (retention time : 10.5 min) and enantiomer B (retention time : 19.0 
min) were respectively obtained as white solid. 

Enantiomer A 

ESI-MS (m/e): 495 (M+H). 

Enantiomer B 

ESI-MS (m/e): 495 (M+H). 
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Example 536 

6-f 1 -acetyl pvrrolidin-2-vlV5 -f f 6-f 1 -methyl- 1 H-te trazol-5 -vO p vridin-3 - vH 
ox vV2-p vridin-2-vl- 1 H-benzimidazole 

Using 6-(l -methyl- lH-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid in accordance with Example 338 (Step 5), a process based on this or a combination of these 
with a conventional procedure. 

I H-NMR(CD 3 OD) 8 : 1.88 and 2.02 (total 3H, each s), 1.93-2.20 (3H, m), 2.28-2.50 (1H, m), 
3.60-4.00 (2H, m), 4.47 and 4.48 (total 3H, each s), 5.32-5.42 (1H, m), 7.22-7.70 (4H, m), 
7.95-8.02 (1H, m), 8.25-8.32 (2H, m), 8.61-8.64 (1H, m), 8.73 (1H, brs). 
ESI-MS (m/e): 482 (M+H). 

Example 537 

6-0 -acetyl pyrrolidin-2-vlV5-( f 6-f 1 -methyl- 1 H-tetrazol-5-vn pvridin-3-vn 
ox v)-2-pvrazine-2-vl- 1 H-benzimidazole 

Using 6-(l-methyl-lH-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid by the same process as in Example 526, a process based on this or a combination of these 
with a normal procedure. 

'h-NMR^OD) 5 : 1.91 and 2.16 (total 3H, each s), 2.00-2.20 (3H, m), 2.38-2.55 (1H, m), 
3.63-4.01 (2H, m), 4.50 and 4.51 (total 3H, each s), 5.35-5.44 (1H, m), 7.33-7.60 (2H, m), 
7.66-7.73 (1H, m), 8.27-8.34 (1H, m), 8.65-8.67 (1H, m), 8.71-8.73 (1H, m), 8.78-8.80 (1H, m), 
9.48-9.50 (1H, m). 
ESI-MS (m/e): 483 (M+H). 

Example 538 

6-f 1 -acetyl pvrTolidin-2-vn-5-(f6-f2-methvl-2H-tetrazol-5-vn pvridin-3-vn 
ox v)-2-pvridin-2- vl- 1 H-benzimidazole 

Using 6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid in accordance with Example 338 (Step 5), a process based on this or a combination of these 
with a conventional procedure. 

1 H-NMR(CD 3 OD) 8 : 1.91-2.20 (6H, m), 2.33-2.52 (1H, m), 3.60-4.00 (2H, m), 4.48-4.90 (3H, 
m), 5.37-5.44 (1H, m), 7.22-7.68 (4H, m), 7.97-8.04 (1H, m), 8.19-8.23 (1H, m), 8.25-8.31 (1H, 
m), 8.55-8.59 (1H, m), 8.74 (lH,brs). 
ESI-MS (m/e): 482 (M+H). 

Example 539 

6-f 1-acetvl pvrrolidin-2-vn-5-f4-f5-methvl-lH-tetrazol-l-vn 
phenox v V2-pyrazine-2 -vl- 1 H-benzimidazole 
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Using 4-(5-methyl-lH-tetrazol-l-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 526, a process based on this or a combination of these with a 
normal procedure. 

! H-NMR(CD 3 OD) 5 : 1.91 and 2.16 (total 3H, each s), 1.96-2.20 (3H, m), 2.33-2.54 (1H, m), 
2.63 and 2.64 (total 3H, each s), 3.64-4.00 (2H, m), 5.38-5.43 (1H, m), 7.32-7.57 (4H, m), 
7.61-7.68 (2H, m), 8.70-8.73 (1H, m), 8.78-8.80 (1H, m), 9.47-9.49 (1H, 1). 
ESI-MS (m/e): 482 (M+H). 

Example 540 

6-H -acetyl pvrrolidin-2-vlV5-(Y6-f lH-pyrazol-l-vH pvridin-3-vn 
oxvV2-pvridin-2-vl-lH-be nzimidazole 

Using 6-(lH-pyrazol-l-yl) pyridin-3-ol, the title compound was obtained as an oily substance in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

*H-NMR (CDC1 3 ) 5 : 1.67-2.48 (7H, m), 3.50-3.92 (2H, m), 5.14-5.57 (1H, m), 6.41-6.50 (1H, 
m), 6-80-8.03 (7H, m), 8.17-8.67 (4H, m), 11.00-11.11.27 (1H, m). 
ESI-MS (m/e): 466 (M+H). 

Example 541 

6-0 -acetyl pviTolidin-2-vlV2-pvridin-2-vl-5-((6-riH-rK2>41-triazol-l-vn Pvridin-3-vn 
oxvVlH-benzimidazole 

Using 6-(lH-[l,2,4]-triazol-l-yl) pyridin-3-ol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

'H-NMR (CDC1 3 ) 6 : 1.62-2.45 (7H, m), 3.52-3.90 (2H, m), 5.20-5.55 (1H, m), 6.79-8.68 (10H, 
m), 9.02-9.13 (lH,m), 11.17-11.52 (1H, m). 
ESI-MS (m/e): 467 (M+H). 

Example 542 

5-(4-(2-methvl-2H-tetrazol-5-vn phenoxvV2-pvridin-2-vl-6-pvrrolidine-2-vl-lH-benzimidazole 
enantiomer A and enantiomer B 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, 5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole 59.0 mg obtained by the same 
processes as in Example 162 (Step 2)-(Step 7) was optically resolved with column for optical 
resolution (CHIRALPAK AD 2 cm(|> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: 
ethanol / 2-propanol / diethylamine 25/75/0.1, flow rate: 12-18 ml/min), and enantiomer A and 
enantiomer B were respectively obtained as pale yellow solid, (retention time : enantiomer A 13.5 
min, enantiomer B 30.8 min, CHIRALPAK AD 4.6 mm<|> x 250 cmL (made by Daicel Chemicals 
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Co.), mobile phase: ethanol / 2-propanol / diethylamine 25/75/0.1, flow rate: 1 ml/min). 
Example 543 

6-( 1 -acetyl pvrrolidin-2-vlV5>(4^2-methvl>2H>tetrazol>5-vn 
phenoxvV2-pvridin-2-yMH-benzimidazole enantiomer A 
To 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole enantiomer A 24.7 mg obtained in 
Example 542 dissolved in chloroform 1 ml was added anhydrous acetic acid 0.006 ml, and the 
reaction liquor was stirred at room temperature for ten minutes. The reaction solvent was 
eliminated by distillation under reduced pressure, and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and the title compound, one of chiral body was obtained as a white 
solid. 

l H-NMR(CD 3 OD) 6 : 1.90-2.20 (6H, m), 2.24-2.49 (1H, m), 3.66-4.00 (2H, m), 5.37-5.46 (1H, 
m), 7.12-7.60 (5H, m), 7.94-8.04 (1H, m), 8.04-8.20 (2H, m), 8.29 (1H, t, J = 8.2 Hz), 8.68-8.78 
(1H, m). 

ESI-MS(m/e): 481 (M+H). 
Example 544 

6-H -acetyl pvrrolidm-2-vn-5-f4-(2-methvl-2H-tetrazol-5-vn 

phenoxvV2-pvridin-2-vl-lH-benzimidazole enantiomer B 

To chloroform 1 ml solution of 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole enantiomer B 30.9 mg obtained in 
Example 542 was added acetic anhydride 0.007 ml, and thereafter, the reaction liquor was stirred 
at room temperature for 10 minutes. The reaction solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 10/1), and the title compound, 
one of chiral body was obtained as a white solid. 
ESI-MS (m/e): 481 (M+H). 

Example 545 

5-(l-acetyl-5-methylpyrrolidin-2>yl)-6-(4-fmethanesulphonyn 
phenoxvV2-pvridm-2-vl-lH-benzimidazole enantiomer A. B. C and D 
Using 5-methyl dihydrofuran-2(3H)-one, 4-component mixture of the title compound was 
obtained by a process same as Example 485, process based on this or combining these with the 
normal method. The obtained 4-component mixture 15 mg was column for optically resolution 
(CHIRAL-CEL OD-H 2 cm<|> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: hexane/ 
ethanol diethylamine = 80/20/0.1), and enantiomer A (retention time : 13.67 min), enantiomer B 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



309 



Caution : Translation Standard is 
Post-Edited Machine Translation 



(retention time : 15.24 min), enantiomer C (retention time : 18.96 min) and enantiomer D 
(retention time : 22.90 min) were respectively obtained as pale yellow solid. 

Enantiomer A 

'H-NMR (CDC1 3 ) 6 : 1.23-1.38 (3H, m), 1.50-2.57 (7H, m), 3.04 and 3.08 (3H, s), 4.24-4.60 (1H, 
m), 5.18-5.43 (1H, m), 6.92-7.83 (5H, m), 7.83-7.98 (3H, m), 8.34-8.43 (1H, m), 8.60-8.67 (1H, 
m), 10.84-11.33 (lH,m). 
ESI-MS (m/e): 491 (M+H). 

Enantiomer B 

'h-NMR (CDC1 3 ) 5 : 1.22-2.20 (9H, m), 2.23-2.45(lH, m), 3.04 and 3.08 (3H, s), 4.10-4.22 (1H, 
m), 5.09-5.23 (1H, m), 7.04-7.70 (5H, m), 7.83-7.97 (3H, m), 8.34-8.48 (1H, m), 8.61-8.69 (1H, 
m), 10.73-11.16 (1H, m). 
ESI-MS (m/e): 491 (M+H). 

Enantiomer C 

ESI-MS (m/e): 491 (M+H). 

Enantiomer D. 

ESI-MS (m/e): 491 (M+H). 

Example 546 

6-(l-acetvl pvrrolidin-2-vn-5-« r 6-r2-methv l-2H-tetrazol-5-vn Dvridin-3-vn 
oxvV2-pvrazine-2-vl- 1 H-benzimidazole 

Using 6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid in accordance with Example 526, a process based on this or a combination of these with a 
conventional procedure. 

, H-NMR(CD 3 OD) 8 : 1.88-2.20 (6H, m), 2.21-2..31 (1H, m), 3.61-4.00 (2H, m), 4.46 and 4.47 
(total 3H, each s), 5.34-5.44 (1H, m), 7.22-7.71 (3H, m), 8.18-8.25 (1H, m), 8.50-8.60 (1H, m), 
8.65-8.70 (1H, m), 8.72-8.80 (1H, m), 9.44-9.47 (1H, m). 
ESI-MS (m/e): 483 (M+H). 

Example 547 

6-(l-acetvl pvrrolidin-2-vn-5-r4-r2-rmethoxvmethvn-2H-tetrazol-5-vn 
phenoxvV2-pvridin-2-vl-lH-benzimidazole 

Using 4-(2-(methoxymethyl)-2H-tetrazol-5-yl) phenol, the title compound was obtained as a 
white solid in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 
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! H-NMR(CD 3 OD) 8 : 1.90-2.20 (6H, m), 2.22-2.71 (1H, m), 3.53 (3H, s), 5.38-5.46 (1H, m), 
5.96 and 5.97 (total 3H, each s), 7.20-7.56 (5H, m), 7.95-8.03 (1H, m), 8.17-8.22 (2H, m), 8.29 
(1H, t, J= 8.0 Hz), 8.73-8.79 (1H, m). 
ESI-MS (m/e): 511 (M+H). 

Example 548 

6-(l -acetyl pvn-olidin-2-vlV5-(f6-(methoxymethyfl pvridin-3-vl) 
oxy V2-pyridin-2-yl- 1 H-benzimidazole 

Using 6-(methoxymethyl) pyridin-3-ol, the title compound was obtained as an oily substance by 
the same process as in Example 483, a process based on this or a combination of these with a 
normal procedure. 

'H-NMR (CDC1 3 ) 5 : 1.60-2.43 (7H, m), 3.34-3.91 (5H, m), 4.45-4.59 (2H, m), 5.20-5.52 (1H, 
m), 6.86-7.67 (5H, m), 7.80-7.90 (1H, m), 8.29-8.48 (2H, m), 8.55-8.67 (1H, m), 10.87-11.27 
(lH,m). 

ESI-MS (m/e): 444 (M+H). 
Example 549 

2-(2-(5-(4-(2-methvl-2H-tetrazol-5-vn phenoxvV2-pyridin-2-vl-lH-benzimidazol-6-vn 
pvrrolidin- 1 -vlV2-oxo ethanol 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 168, a process based on this or a combination of these with a 
normal procedure using 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained by the same processes as 
in Example 162 (Step 2)-(Step 7). 

l H-NMR(CD 3 OD) 6 : 1.94-2.16 (3H, m), 2.23-2.48 (1H, m), 3.57-4.34 (4H, m), 4.43 and 4.44 
(total 3H, each s), 5.27-5.52 (1H, m), 7.17-7.57 (5H, m), 7.94-8.04 (1H, m), 8.09-8.20 (2H, m), 
8.24-8.32 (1H, m), 8.69-8.81 (1H, m). 
ESI-MS (m/e): 497 (M+H). 

Example 550 

6-(l-acetvl-3-fluoro pvrrolidin-2-vlV5-ff6-(5-methvl-[l .2.41-oxadiazol-3-vP pvridin-3-vO 
oxy V2-pyridin-2-yl- 1 H-benzimidazo le 

Using N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
diastereomer B obtained in Example 493 and 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, 
the title compound was obtained in accordance with Example 338 (Step 5), a process based on 
this or a combination of these with a conventional procedure.. 

H-NMR (CDC1 3 ) 8 : 1.82-2.43 (5H, m), 2.68 and 2.70 (3H, s), 3.64-4.40 (2H, m), 5.19-5.40 (1H, 
m), 5.42-5.64 (1H, m), 7.02-7.79 (4H, m), 7.80-7.92 (1H, m), 8.00-8.12 (1H, m), 8.35-8.42 (1H, 
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m), 8.60-8.75 (2H, m), 10.50-10.68 (1H, m). 
ESI-MS (m/e): 500 (M+H). 

Example 551 

6-(l -acetyl pvrrolidin-2-vlV5-f4-(2-ethvl-2H-tetrazol-5-vn 
phenoxy V2-pvridin-2-yl- 1 H-benzimidazole 

Using 4-(2-ethyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'H-NMRfCDjOD) 5 : 1.68 (3H, t, J = 7.2 Hz), 1.90 and 2.13 (total 3H, each s), 1.97-2.20 (3H, m), 
2.29-2.53 (1H, m), 3.62-4.00 (2H, m), 4.73-7.79 (2H, m), 5.37-5.47 (1H, m), 7.19-7.60 (5H, m), 
7.93-8.03 (1H, m), 8.10-8.20 (2H, m), 8.23-8.33 (1H, m), 8.74 (1H, brs) 
ESI-MS (m/e): 495 (M+H). 

Example 552 

2-(5-(4-(2-methvl-2H-tetrazol-5-vn phenoxvV2-pvridin-2-vMH-benzimidazol-6-vn 
pyrrolidine- 1 -carboxamide 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 184, a process based on this or a combination of these with a 
normal procedure using 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yH H-benzimidazole obtained by the same process as in 
Example 162 (Step 2)-(Step 7). 

'h-NMR^OD) 6 : 1.97-2.10 (3H, m), 2.28-2.41 (1H, m), 3.52-3.63 (1H, m), 3.74-3.62 (1H, 
m), 5.26-5.41 (1H, m), 7.10-7.33 (1H, m), 7.23 (2H, d, J = 8.8 Hz), 7.44-7.61 (2H, m), 7.95-7.99 
(1H, m), 8.12 (2H, d, J = 8.8 Hz), 8.27 (1H, d, J = 8.2 Hz), 8.72-8.73 (1H, m). 
ESI-MS (m/e): 482 (M+H). 

Example 553 

6-H -acetvl-3-fluoro pvrrolidin-2-vn-5-f4-(2-methyl-2H-tetrazol-5-vn 
phenoxv V2-pyridin-2- vl- 1 H-benzimidazole 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 550, a process based on this or a combination of these with a 
normal procedure. 

1 H-NMR(CD 3 OD) 6 : 1.83-2.17 (total 3H, each s), 2.10-2.40 (2H, m), 3.62-4.21 (2H, m), 4.41 
and 4.42 (total 3H, each s), 5.23-5.43 (1H, m), 5.46-5.73 (1H, m), 7.10-7.65 (5H, m), 7.94-8.02 
(1H, m), 8.03-8.17 (2H, m), 8.27 (1H, t, J = 8.8 Hz), 8.72 (1H, brs). 
ESI-MS (m/e): 499 (M+H). 
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Example 554 

S'-f^'pvridin^-vl-S'pvrrolidine^-vl-lH-benzimidazol-S-vn oxvV2H-l»2'-bipvridine-2-one 

enantiomer A and enantiomer B 

Using 5 '-hydroxy-2H-l ,2'-bipyridin-2-one, 

5'-((2-pyridin-2-yl-6-pyiTolidine-2-yl-lH-benzimida2ol-5-yl) oxy)-2H-l,2'-bipyridin-2-one 15.0 
mg obtained by the same process as in Example 162 (Step 2)-(Step 7) was optically resolved with 
column for optical resolution (CH1RALPAK AD 2 cm(|> x 25 cmL (made by Daicel Chemicals 
Co.), mobile phase: 2-propanol, flow rate: 10 ml/min), and enantiomer A (retention time: 23.6 
min), enantiomer B (retention time: 50.7 min) were respectively obtained as pale yellow solid. 

Example 555 

5'-((6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vMH-benzimidazol-5-vn 
oxy^H-U'-bipyridin^-one enantiomer A 

To S'-^-pyridin^yl^-pyrrolidine^-yl-lH-benzimidazol-S-yl) oxy)-2H-l,2'-bipyridin-2-one 
enantiomer A 6.5mg obtained in Example 554 dissolved in chloroform 1 ml was added acetic 
anhydride 0.003 ml, and thereafter the reaction liquor was stirred at room temperature for 30 
minutes. The reaction solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F254, 
Art5744 (Merck Co.), chloroform/methanol = 10/1), and the title compound, one of chiral body 
was obtained as a white solid. 

1 H-NMR(CD 3 OD) 6 : 1.91 and 2.16 (total 3H, each s), 1.94-2.20 (3H, m), 2.32-2.52 (1H, m), 
3.63-3.98 (2H, m), 5.38-5.44 (1H, m), 6.49-6.54 (1H, m), 6.63-6.68 (1H, m), 7.23-7.58 (3H, m), 
7.60-7.67 (2H, m), 7.77 (1H, dd, J = 8.8, 15.8 Hz), 7.87-7.93 (1H, m), 7.95-8.01 (1H, m), 
8.27-8.3 1 (1H, m), 8.41 (1H, d, J = 2.9 Hz), 8.73 (1H, t, J - 4.7 Hz) 
ESI-MS (m/e): 493 (M+H). 

Example 556 

5 '-((6-(l -acetyl pvrrolidin^-vn^-pvridin^-vl-lH-benzimidazol-S-vn 
oxv)-2H-1.2'-bipvridin-2-one enantiomer B 

To chloroform 1 ml solution of 5'-((2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazol-5-yl) 
oxy)-2H-l,2 5 -bipyridin-2-one enantiomer B 5.8 mg obtained in Example 554, acetic anhydride 
0.003 ml was added, and thereafter the reaction liquor was stirred at room temperature for 30 
minutes. The reaction solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 
Art5744 (Merck Co.), chloroform/methanol = 10/1), and the title compound, one of chiral body 
was obtained as a white solid. 
ESI-MS (m/e): 493 (M+H). 



©Rising Sun Communications Ltd* 



http://www. risings un. co. uk 



WO05-063738 



313 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 557 

6-(cis-l-acetvl-4-fluoro pvrrolidin-2-vlV5-f4-f2-methvl-2H-tetrazol-5-vn 

phenoxvV2-pvridin-2-vl-lH-benzimidazole 

Using 

cis-l-acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2-carbonyl)-^ 

obtained in Example 325 (Step 5) and 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound 
was obtained as a white solid in accordance with Example 325 (Step 6), a process based on this 
or a combination of these with a conventional procedure. 

! H-NMR(CD 3 OD) 6 : 1.80-2.84 (2H, m), 1.94 and 2.25 (total 3H, each s), 3.90-4.30 (2H, m), 
4.43 (3H, s), 5.28-5.50 (1H, .m), 5.51-5.59 (1H, m), 7.18-7.64 (5H, m), 7.94-8.01 (1H, m), 
8.12-8.18 (2H, m), 8.25-8.29 (1H, m), 8.70-8.77 (1H, m). 
ESI-MS (m/e): 499 (M+H). 

Example 558 

3-(4-((6-(l -acetyl pyrrolidin-2-ylV2-r)vridin-2-vl-lH-benzimidazol- 5-vn oxvl 
phenvlV1.3-oxazolidin-2-one 

Using 3-(4-hydroxyphenyl)-l,3-oxazolidin-2-one, the title compound was obtained as yellow oily 
substance by the same process as in Example 483, a process based on this or a combination of 
these with a normal procedure. 

'H-NMR (CDC1 3 ) 5 : 1.20-2.50 (7H, m), 3.50-4.00 (2H, m), 3.90-4.25 (2H, m), 4.40-4.60 (2H, 
m), 5.20-5.60 (1H, m), 6.80-7.70 (7H, m), 7.80-8.00 (1H, m), 8.25-8.50 (1H, m), 8.50-8.80 (1H, 
m), 10.50-10.80 (1H, m). 
ESI-MS (m/e): 484 (M+H). 

Example 559 

6-fl-acetvl pviTolidin-2-vlV5-ff6-methvlpvridin-3-vO oxvV2-pvridin-2-vl-lH-benzimidazole 
Using 6-methylpyridin-3-ol, the title compound was obtained as an oily substance by the same 
process as in Example 483, a process based on this or a combination of these with a normal 
procedure. 

] H-NMR (CDC1 3 ) 6 : 1-72-2.59 (10H, m), 3.53-3.90 (2H, m), 5.20-5.55 (1H, m), 6.81-7.66 (5H, 
m), 7.78-7.92 (1H, m), 8.28-8.43 (2H, m), 8.55-8.66 (1H, m), 11.07-1 1.55 (1H, m). 
ESI-MS (m/e): 414 (M+H). 

Example 560 

6-fl-acetvl pvrrolidin-2-vIV5-f(6-pyrazin-2-vl pvridin-3-vD 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-pyrazin-2-yl pyridin-3-ol, the title compound was obtained as a yellow oily substance by 
the same process as in Example 483, a process based on this or a combination of these with a 
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normal procedure. 

'h-NMR (CDC1 3 ) 5 : 0.80-2.40 (7H, m), 3.60-3.90 (2H, m), 5.20-5.60 (1H, m), 7.00-7.80 (4H, 
m), 7.80-8.00 (1H, m), 8.30-8.50 (2H, m), 8.50-8.80 (4H, m), 9.50-9.70 (1H, m), 10.40-10.80 
(lH,m). 

ESI-MS (m/e): 478 (M+H). 
Example 561 

6-(cis- 1 -acetvl-4-fluoro p vrrolidin-2-vn-5-((2 , -fluorobiphenvl-4-vn 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole 

Using cis- 1 -acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2-carbony l)-amino)-pheny l)-4 

-acetoxy-pyrrolidine obtained in Example 325 (Step 5) and 2'-fluorobiphenyl-4-ol, the title 

compound was obtained as a yellow oily substance in accordance with Example 325 (Step 6), a 

process based on this or a combination of these with a conventional procedure. 

! H-NMR (CDC1 3 ) 6 : 0.80-2.80 (6H, m), 3.80-4.40 (2H, m), 5.05-5.50 (1H, m), 7.00-7.70 (1 1H, 

m), 7.75-7.95 (1H, m), 8.30-8.50 (1H, m), 8.50-8.75 (1H, m), 10.60-10.80 (1H, m). 

ESI-MS (m/e): 511 (M+H). 

Example 562 

6-(cis-l -acetyl-4-fluoro pvrrolidin-2-v0-5-(4-pyrazin-2-vl 
phenox vV2-pvridm-2- vl- 1 H-benzimidazole 

Using cis- 1 -acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2 -carbonyl)-amino)-pheny I-4-acetoxy 
-pyrrolidine obtained in Example 325 (Step 5) and 4-pyrazin-2-yl phenol, the title compound was 
obtained as yellow oily substance in accordance with Example 325 (Step 6), a process based on 
this or a combination of these with a conventional procedure. 

'H-NMR (CDC1 3 ) 8 : 1.20-2.80 (6H, m), 3.80-4.40 (2H, m), 5.20-5.50 (1H 9 m), 7.00-7.70 (5H, 
m), 7.80-7:95 (1H, m), 7.95-8.20 (2H, m), 8.30-8.50 (2H, m), 8.50-8.80 (2H, m), 8.95-9.20 (1H, 
m), 10.60-10.80 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 563 

N-((5-((6-fl -acetyl pyrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vl) oxy) pvridin-2-vO 
methyl) acetamide 

Using N-((5-hydroxypyridin-2-yl) methyl) acetamide, the title compound was obtained as oily 
substance by the same process as in Example 483, a process based on this or a combination of 
these with a normal procedure. 

'H-NMR (CDC1 3 ) 5 : 1.83-2.47 (10H, m), 3.54-3.90 (2H, m), 4.48-4.59 (2H, m), 5.21-5.50 (1H, 
m), 6.66-7.69 (6H, m), 7.79-7.91 (1H, m), 8.30-8.44 (2H, m), 8.54-8.69 (1H, m)> 10.96-11.29 
(lH,m). 
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ESI-MS (m/e): 471 (M+H). 
Example 564 

6-0 -acetyl pyrrol idin-2-ylV5-((6-fluoropvridin-3-vn oxvV2-p\Tidin-2-vl-lH-benzimidazole 
Using 6-fluoropyridin-3-ol, tbe title compound was obtained as yellow oily substance in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR (CDC1 3 ) 5 : 1.40-2.50 (7H, m), 3.50-4.00 (2H, m), 5.00-5.60 (1H, m), 6.80-7.70 (5H, 
m), 7.80-7.95 (1H, m), 8.00-8.15 (1H, m), 8.25-8.50 (1H, m), 8.50-8.70 (1H, m), 10.60-10.80 
(1H, m). 

ESI-MS(m/e):418[M+H]. 
Example 565 

Cis-l-(4- fluoro-2-(6-(6-cvano-pvridin-3-vlo^ 
1-vO-ethanone enantiomer A and enantiomer B 

Stepl 

Synthesis of cis-l-(4>fluoro-2-f6-( , 6-cvano-pvridin-3-vloxvV2-pvridin-2-vl-3H 
-benzimidazol-5-vl Vpvrrolidin- 1 - vlVethanone 

In accordance with Example 325 (Step 6), a process based on this or a combination of these with 

a conventional procedure, the title compound was obtained using 

cis-l-acetyl-2-(5-nitro-2-fluoro-4-((py^ 

obtained in Example 325 (Step 5) and 6-cyano-pyridin-3-ol. 

Step 2 

Production of 

cis-l-(4-fl uoro-2-f6-r6-cvano-pvridin^^ 
l-yl)-ethanone enantiomer A and enantiomer B 

Using cis- 1 -(4-fluoro-2-(6-(6-cyano-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol 
-5-yl)-pyrrolidin-l-yl)-ethanone of racemic body obtained in (Step 1), the title compound was 
respectively obtained by the same process as in Example 333, a process based on this or a 
combination of these with a normal procedure. 

Enantiomer A. 

^-NMRtCDjOD) 6 : 1.91 (3H x 1/2, s), 2.22 (3H x 1/2, s), 2.32-2.67 (2H, m), 3.95-4.30 (2H, m), 
5.27-5.47 (2H, m), 7.35-7.64 (3H, m), 7.85-7.92 (1H, m), 7.97-7.99 (1H, m), 8.29 (1H, t, J = 7.6 
Hz), 8.60 (1H, d, J = 3.1 Hz), 8.74 (1H, s). 
ESI-MS (m/e): 443 (M+H). 
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Enantiomer B. 

ESI-MS (m/e): 443 (M+H). 

Example 566 

6-(l-acetyl-3-fluoro pyrrolidin-2>yl )>5- ((2^fluorobipheny M- y l ) 
oxy)-2-pyridin-2-yl-lH-benzimidazole enantiomer A 

Stepl 

Synthesis of N-(4-(l -acetvl-3-fluoro pvrrolidin-2-vlV5-fluoro-2-nitrophenvO 
pvridine-2-carboxamide enantiomer A and enantiomer B 

N-(4-(l -acetyl-3-fluoro pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
diastereomer B300 mg obtained in Example 493 was optically resolved with column for optical 
resolution (CHIRAL CEL OD 2 cm<t> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: 
hexane / ethanol / diethylamine 50/50/0.1, flow rate: 10 ml/min), and enantiomer A and 
enantiomer were respectively obtained as yellow solid. 

Step 2 

Production of 6-(l-aeetvl-3-fluoro pvrrolidin-2-vlV5-(Y2 , -fluorobiphenvl-4-vO 
oxvV2-pwidin-2-vl-lH-benzimidazole enantiomer A 

Using N-(4-(l-acetyl-3-fluoro pynr>lidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer A and 2'-fluorobiphenyl-4-ol, the title compound was obtained in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

H-NMR (CDC1 3 ) 6 : 1.82-2.43 (5H, m), 3.63-4.36 (2H, m), 5.25-5.70 (2H, m), 7.07-7.58 (1 1H, 
m), 7.74-7:90 (1H, m), 8.35-8.43 (1H, m), 8.58-8.68 (1H, m), 10.37-10.60 (1H, m). 
ESI-MS (m/e): 511 (M+H). 

Example 567 

6-(l-acetvl-3-fluoro pvrrolidin-2-vlV5-ff2 l -fluorobipbenvl-4-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole enantiomer B 

Using N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer B obtained in Example 566 (Step 1), the title compound was obtained in accordance 
with Example 566 (Step 2), a process based on this or a combination of these with a conventional 
procedure. 

ESI-MS(m/e):511 (M+H). 
Example 568 
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Cis-l-(4-fluoro-2-(6-(4-etha^^ 
n-l-vH-ethanone 

Using 4-ethanesulfonyl-phenol, the title compound was obtained in accordance with Example 
565 (Step 1), a process based on this or a combination of these with a conventional procedure. 
B H-NMR(CD 3 OD) 6 : 1.90 (3H x 0.5, s), 2.22 (3H x 0.5, s), 2.25-2.75 (2H, m), 3.88-4.39 (2H, m), 
5.24-5.48 (2H, m), 7.23-7.75 (5H, m), 7.90-8.02 (3H, m), 8.27-8.30 (1H, m), 8.73-8.75 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example 569 

3 ~(4-((6-(\ -acetyl pvrrolidin-2-yn-2-pvra2ine-2-vl-lH-benzimidazol-5-vn oxv) 
phenyl)- 13-oxazolidine-2-one enantiomer A 

Stepl 

Synthesis of t-butvl 2-(2-fluoro-4-((pvrazine-2-vlcarbonvl) amino) phenyl) 
pyrrolidine- 1 -carboxvlate 

In 2-(4 -amino-2-fluoro-phenyl)-pyrrolidine-l-carboxylic acid t-butyl ester 3 g obtained in 
Example 338 (Step 2) dissolved in pyridine 5 ml were added successively pyrazine-2-carboxylic 
acid 1.5 g, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 3.1 g, and the 
reaction liquor was stirred at room temperature for three hours. The reaction liquor was diluted 
with chloroform, washed successively with water and saturated aqueous sodium chloride solution, 
and thereafter was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: chloroform / methanol = 50/1) and the title compound was obtained as a 
yellow oily substance. 

Step 2 

Synthesis of N-G-fluoro-4-pvrrolidin-2-vl phenyl) pvrazine-2-carboxamide dihvdrochloride 
To methanol 50 ml solution of t-butyl 2-(2-fluoro-4-((pyrazin-2-yl carbonyl) amino) phenyl) 
pyrrolidine- 1-carboxy late 4.4 g was added 4 N hydrochloric acid-dioxane solution 50 ml, and the 
reaction liquor was stirred at room temperature for one hour. The solvent was eliminated by 
distillation under reduced pressure, and the title compound was obtained as a yellow solid 

Step 3 

Synthesis of N-(4-fl -acetyl pvrrolidin-2-vD-3-fluorophenvl) pvrazine-2-carboxamide 
To N-(3-fluoro-4-pyrrolidin-2-yl phenyl) pyrazine-2-carboxamide dihvdrochloride 4.3 g 
dissolved in pyridine 50 ml solution, acetic anhydride 1.5 ml was added, and the reaction liquor 
was stirred at room temperature for 20 minutes. The reaction liquor was diluted with chloroform, 
washed successively with water and saturated aqueous sodium chloride solution, and thereafter 
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dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: chloroform/methanol = 50/1) and the title compound was obtained as a yellow solid 

Step 4 

Synthesis of N-(4-[l -acetyl pyrrolidin-2-ylV5-fluoro-2-nitrophenvO pvrazine-2-carboxamide 
Fuming nitric acid 40 ml was added to N-(4-(l -acetyl pyrrolidin-2-yl>3-fluorophenyl) 
pyrazine-2-carboxamide 3.9 g under ice cooling, and the reaction liquor was stirred at room 
temperature for two hours. The reaction liquor was diluted with iced water, and it was made basic 
with saturated aqueous sodium bicarbonate, thereafter, extraction was carried out with 
chloroform. The organic layer was washed with saturated aqueous sodium chloride solution and 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: chloroform / methanol = 50/1) and the title compound was obtained as a yellow oily 
substance. 

StepS 

Synthesis of N-(4-(l-acetvl pvrrolidin-2-vD-5-fluoro-2-nitrophenvD pvrazine-2-carboxamide 
enantiomer A and enantiomer B 

N-(4-(l -acetyl pyrrolidin-2-yl)-5-fluoro-2-nitxophenyl) pyrazine-2-carboxamide 500 mg was 
optically resolved with column for optical resolution (CHIRALPAK OD 2 cm<t> x 25 cmL (made 
by Daicel Chemicals Co.), mobile phase: hexane / 2-propanol 1/1, flow rate: 15 ml/min), and 
enantiomer A (retention time: 18 min), enantiomer B (retention time: 25 min) were respectively 
obtained as pale yellow oily substance. 

Step 6 

Production of 3 -(4-((6-(l -acetyl pvrrolidin-2-vlV2-pvrazine-2-vl-lH-benzimidazol-5-vn oxv) 

phenyl)- U3-oxazolidine-2-one enantiomer A 

Using 3-(4-hydroxyphenyl)-l 9 3-oxazolidin-2-one and N-(4-(l -acetyl 

pyirolidin-2-yl)-5-fluoro-2-nitrophenyl) pyrazine-2-carboxamide enantiomer A, the title 

compound, one of chiral body was obtained as a yellow oily substance in accordance with 

Example 338 (Step 5), a process based on this or a combination of these with a conventional 

procedure. 

H-NMR (CDC1 3 ) 6 : 1.00-2.40 (7H, m), 3.50-3,90(2H, m), 3.90-4.20 (2H, m), 4.40-4.60 (2H, m), 
5.20-5.60 (1H, m), 6.80-7.70 (6H, m), 8.50-8.75 (2H, m), 9.50-9.70 (1H, m), 10.30-10.60 (1H, 
m). 

ESI-MS (m/e): 485 (M+H). 
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Example 570 

3-(4-((6-(l-acetvl Dvrroli din>2>vlV2-pvrazine>2-vMH-benzimidazol-5-vn oxVl 
phenyl V1.3-oxazolidin-2-one enantiomer B 

Using 3-(4-hydroxyphenyl)-l,3-oxazolidin-2-one and N-(4-(l -acetyl pyrrolidin-2-yl)-5- 
fluoro-2-nitrophenyl) pyrazine-2-carboxamide enantiomer B obtained in Example 569 (step 5), 
the title compound was obtained as a yellow oily substance in accordance with Example 338 
(Step 5), a process based on this or a combination of these with a conventional procedure. 
ESI-MS (m/e): 485 (M+H). 

Example 571 

6-( 1 -acetyl pvirolidin-2-vn-5-(4-(cvclopropvl sulfonvH 
phepoxvV2-pvridm-2-vl-lH-benzimidazole 

Using 4-(cyclopropyl sulfonyl) phenol, the title compound was obtained as slight yellow solid by 
the same process as in Example 483, a process based on this or a combination of these with a 
normal procedure. 

] H-NMR (CDC1 3 ) 6 : 0.90-1.20 (2H, m), 1.20-1.40 (3H, m), 1.60-2.60 (7H, m), 3.50-4.00 (2H, 
m), 5.05-5.50 (1H, m), 7.00-8.20 (8H, m), 8.30-8.50 (1H, m), 8.55-8.80 (1H, m), 10.70-11.20 
(lH,m). 

ESI-MS(m/e): 503 (M+H). 
Example 572 

6-(l -acetyl Pvrrolidm-2- vn-5-(4-(methanesulfonvn phenoxvV2-pvridin-2-vl-lH-benzimidazole 
Using 4-(ethanesulfonyl) phenol, the title compound was obtained as a white solid by the same 
process as in Example 483, a process based on this or a combination of these with a normal 
procedure. 

*H-NMR (C.DC1 3 ) 5 : 1.20-1.40 (3H, m), 1.60-2.50 (7H, m), 3.00-3.20 (2H, m), 3.50-4.00 (2H, 
m), 5.10-5.50 (1H, m), 6.90-7.80 (5H, m), 7.80-8.00 (3H, m), 8.30-8.50 (1H 3 m), 8.50-8.75 (1H, 
m), 10.60-11.20 (1H, m). 
ESI-MS (m/e): 491 (M+H). 

Example 573 

Cis-l-f4-fl uoro-2-(6-r6-ethanesulfo^ 
vrrolidin-l-vlVethanone 

Using 6-ethanesulfonyi-pyridin-3-ol, the title compound was obtained in accordance with 
Example 565 (Step 1), a process based on this or a combination of these with a conventional 
procedure. 

'h-NMR(CD 3 OD) 8 : 1.20-1.40 (3H, m), 1.90-2.30 (3H, m), 2.00-2.80 (2H, m), 3.20-3.50 (2H, 
m), 3.84-4.25 (2H, m), 5.27-5.45 (2H, m), 7.40-7.80 (4H, m), 8.00-8.20 (2H, m), 8.24-8.40 (1H, 
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m), 8.66 (1H, s), 8.80 (1H, brs). 
ESI-MS(m/e):510(M+H). 

Example 574 

Cis-l^-fluoro^^e-fe-fS-methvl-n^^l-oxadiazol^-vn 

pvridin-3-vloxvV2-pvridin-2-vl>3H-benzimida2ol-5-vlVpviToIidin-l-vn-ethaDone 
Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained in 
accordance with Example 565 (Step 1), a process based on this or a combination of these with a 
conventional procedure. 

l H-NMR(CD 3 OD) 8 : 1.90-2.30 (3H, m), 2.00-2.80 (2H, m), 2.75 (3H, s), 3.84-4.40 (2H, m), 
5.30-5.45 (2H, m), 7.25-7.80 (4H, m),-7.90-8.40 (3H, m), 8.55-8.68 (1H, m), 8.75 (1H, s). 
ESI-MS (m/e): 500 (M+H). 

Example 575 

5- ((6-fl-acetvl-3-fluoro pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) 
pvridine-2-carbonitrile 

Using N-(4-(l-acetyl-3-fluoro pyrrohdin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 

enantiomer B obtained in Example 566 (Step 1) and 5-hydroxypyridine-2-carbonitrile, the title 

compound was obtained as an oily substance in accordance with Example 338 (Step 5), a process 

based on this or a combination of these with a conventional procedure. 

! H-NMR (CDC1 3 ) 5 : 1.54-2.45 (5H, m), 3.61-4.34 (2H, m), 5.09-5.54 (2H, m), 7.01-7.95 (6H, 

m), 8.34-8.47 (1H, m), 8.54-8.73 (2H, m), 10.66-10.79 (1H, m). 

ESI-MS (m/e): 443 (M+H). 

Example 576 

6- (l-acetvl-3-fluoro pvrrolidin-2-vlV5-((6-(5-methvl-ri .2,41-oxadiazol-3-v0 pvridin-3-vfl 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained as an 
oily substance by the same process as in Example 575, a process based on this or a combination 
of these with a normal procedure. 

] H-NMR (CDC1 3 ) 5 : 1.54-2.45 (5H, m), 3.61-4.34 (2H, m)> 5.09-5.54 (2H, m), 7.01-7.95 (6H, 
m), 8.34-8.47 (1H, m), 8.54-8.73 (2H, m), 10.66-10.79 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 577 

6-0 -acetyl pvrrolidin-2-vl)-2-pvrazine-2-vl-5-((6-p vrazin-2-vl pvridin-3-vl) 
oxvVlH-benzimidazole 

Using 6-pyrazin-2-yl pyridin-3-ol, the title compound was obtained as a straw-coloured oily 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



321 



Caution : Translation Standard is 
Post-Edited Machine Translation 



substance by the same process as in Example 570, a process based on this or a combination of 
these with a normal procedure. 

'h-NMR (CDC1 3 ) 6 : 1.05-2.50 (7H, m), 3.50-4.00 (2H, m), 5.20-5.60 (1H, m), 7.00-7.80 (3H, 
m), 8.20-8.45 (1H, m), 8.45-8.80 (5H, m), 9.50-9.70 (2H, m), 10.40-1 1 .30 (1H, m). 
ESI-MS (m/e): 479 (M+H). 

Example 578 

6-( , l-acetvl-5-methvlpvrrolidin-2-vlV5-f(6-methvlpvridin-3-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-methylpyridin-3-ol and N-(4-(l-acetyl-5-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) 
pyridine-2-carboxamide obtained in Example 545, the title compound was obtained as pale 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.20-2.30 (7H, m), 2.30-2.70 (6H, m), 4.05-4.60 (1H, m), 5.20-5.60 (1H, 
m), 6.80-7.50 (4H, m), 7.70-7.90 (1H, m), 8.15-8.20 (1H, m), 8.25-8.40 (2H, m), 8.50-8.80 (1H, 
m). 

ESI-MS (m/e): 428 (M+H). 
Example 579 

6-n -acervl-5-methvlDvrrolidin-2-vn-5-f ( r 6-chloropvridin-3-vn 
oxvV 2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-chloropyridin-3-oi, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 578, a process based on this or a combination of these with a normal 
procedure. 

*H-NMR (CDC1 3 ) 6 : 1.20-2.60 (10H, m), 4.05-4.65 (1H, m), 5.10-5.50 (1H, m), 6.80-7.70 (4H, 
m), 7.80-8.10 (2H, m), 8.15-8.50 (2H, m), 8.60-8.80 (1H, m), 10.80-1 1.30 (1H, m). 
ESI-MS (m/e): 448 (M+H). 

Example 580 

2-(5-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvridip-2-vl-lH-benzimidazol-5-vn oxv) pvridin-2-vl 
sulphanvH ethanol 

To N,N-dimethylformamide 1 ml solution of 6-(l -acetyl 

pyrrolidin-2-yl)-5-((6-chloropyridin-3-yl) oxy)-2-pyridin-2-yl-l H-benzimidazole 20 mg obtained 
in Example 504 were added successively 2-mercaptoethanol 20 mg and potassium carbonate 10 
mg, and the reaction liquor was stirred at 120°C for five hours. After cooling, the reaction liquor 
was diluted using saturated aqueous sodium bicarbonate, extracted with chloroform, and the 
organic layer was dried with anhydrous magnesium sulphate, and the solvent was eliminated by 
distillation under reduced pressure. The obtained residue was refined by preparative thin layer 
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chromatography (Kieselgel 6OF254, Art5744 (Merck Co.), chloroform/methanol = 10/1), and the 
title compound was obtained as a white solid 

'H-NMR (CDC1 3 ) 5 : L10-2.50 (7H, m), 3.20-3.40 (2H, m), 3.50-4.00 (4H, m), 5.20-5.50 (1H, 
m), 6.80-7.70 (5H, m), 7.80-7.95 (1H, m), 8.10-8.50 (2H, m), 8.50-8.70 (1H, m), 10.60-10.80 
(lH,m). 

ESI-MS (m/e): 476 (M+H). 
Example 581 

3-(5-((6-(l-acetvl pvrrolidm-2-vn-2-pyridin-2-vl-lH-ben2imida2ol-5-vn oxv) pyridin-2-vl 
sulphanvD propane- l-ol 

Using 3-mercapto propane-l-ol, the title compound was obtained as a white solid by the same 
process as in Example 580, a process based on this or a combination of these with a normal 
procedure. 

*H-NMR (CDC1 3 ) 8 : 1.60-2.50 (7H, m), 3.20-3.40 (2H, m), 3.50-4.40 (6H, m), 5.20-5.60 (1H, 
m), 6.80-7.70 (5H, m), 7.80-7.95 (1H, m), 8.20-8.50 (2H, m), 8.50-8.70 (1H, m), 10.80-11.20 
(1H, 1). 

ESI-MS (m/e): 490 (M+H). 
Example 582 

6-fl-acetvl pyirolidin-2-vlV2-(5-methvlpvridin-2-yn-5-f4-methanesulphonvl-phenoxv) 
- 1 H-benzimidazole 

Using 5-methyl picolinic acid, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 462, a process based on this or a combination of these with a normal 
procedure. 

, H-NMR(CD 3 OD) 5 : 1.86 and 2.10 (total 3H, each s), 1.92-2.43 (4H, m), 2.65 and 2.66 (total 3H, 
each s), 3.14 and 3.16 (total 3H, each s), 3.62-3.96 (2H, m), 5.25-5.32 (1H, m), 7.23 and 7.25 
(total 2H, each d, J = 8.8 Hz), 7.20-7.58 (3H, m), 7.95 and 7.99 (total 2H, each d, J = 8.8 Hz), 
8.38-8.42 (1H, m), 9.12-9.16 (1H, 1). 
ESI-MS (m/e): 491 (M+H). 

Example 583 

6-q-acetvl pvrrolidin-2-vlV2-(5-methvlpyrazine-2-vn-5-(4-methanesulphonvl-pheno 
benzimidazole 

Using 5-methylpyrazine-2-carboxylic acid, the title compound was obtained as a straw-coloured 
solid by the same process as in Example 462, a process based on this or a combination of these 
with a normal procedure. 

1 H-NMR(CD 3 OD) 5 : 1.87-2.45 (7H, m), 2.66 and 2.67 (total 3H, each s), 3.14 and 3.16 (total 3H, 
each s), 3.63-4.00 (2H, m), 5.26-5.34 (1H, m), 7.20-7.61 (4H, m), 7.96 and 7.99 (total 2H, each d, 
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J = 8.8 Hz), 8.69 (1H, s), 9.32 and 9.34 (total 1H, each s). 
ESI-MS (m/e): 492 (M+H). 

Example 584 

l-(4-((6-n -acetvI-3-fluoropvr^^ ox\) phenvH 

ethanone 

Using l-(4-hydroxyphenyl) ethanone, the title compound was obtained as an oily substance by 
the same process as in Example 575, a process based on this or a combination of these with a 
normal procedure. 

H-NMR (CDC1 3 ) 5 : 1.62-2.60 (8H, m), 3.60-3.98, 4.04-4.33 (total 2H, each m), 5.11-5.56 (2H, 
m), 7.00-8.02 (8H, m), 8.33-8.48 (1H, m), 8.57-8.71 (1H, m), 10.76-1 1.09 (1H, m). 
ESI-MS (m/e): 459 (M+H). 

Example 585 

6-n-acetvl-3-fluoropvridin-2-vlV5-( r (6-chloropvridin-3-vn 
ox v)-2-pvridin-2 -vl- 1 H-benzimidazole 

Using 6-chloropyridin-3-ol, the title compound was obtained as an oily substance by the same 
process as in Example 575, a process based on this or a combination of these with a normal 
procedure. 

! H-NMR (CDCI3) 6 : 1.54-2.45 (5H, m), 3.60-4.35 (2H, m), 5.20-5.60 (2H, m), 6.90-7.00, 
7.21-7.43, 7.60-7.93 (total 6H, eachm), 8.22-8.45 (2H, m), 8.58-8.70 (1H, m), 10.63-10.90 (1H, 
m). 

ESI-MS (m/e): 452 (M+H). 
Example 586 

6-(l-acetvl pyrrolidin^-vlVS-ae-^-me thvl-n^^l-oxadiazol^-vn pyridin-3-vn 
oxvV2-pvrazine-2-vI-lH-benzimidazole 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained as an 
oily substance by the same process as in Example 570, a process based on this or a combination 
of these with a normal procedure. 

'h-NMR (CDCy 6 : 1.60-2.47 (7H, m), 2.57-2.73 (3H, m), 3.57-3.93 (2H, m), 5.21-5.48 (1H, 
m), 7.00-7.76 (3H, m), 7.96-8.14 (1H, m), 8.52-8.68 (3H, m), 9.54-9.65 (1H, m), 10.70-11.02, 
1 1.53-10.66 (total 1H, each m). 
ESI-MS (m/e): 483 (M+H). 

Example 587 

6-f 1-acetvl pvrrolidin-2-vn-5-f(6-rmethanesulphonvn pvridin-3-vn 
oxvV2-pvrazine-2-vl- 1 H-benzimidazole 
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Using 6-(methanesulphonyl) pyridin-3-ol, the title compound was obtained as an oily substance 
by the same process as in Example 570, a process based on this or a combination of these with a 
normal procedure. 

'H-NMR (CDC1 3 ) 6 : 1.51-2.47 (7H, m), 3.14-3.27 (3H, m), 3.58-3.92 (2H, m), 5.14-5.40 (1H, 
m), 7.03-7.79 (4H,m), 7.95-8.11 (lH,m), 8.48-8.71 (2H, m), 9.56-9.66 (lH,m), 10.65-10.194, 
11.34-11.49 (total 1H, each m). 
ES1-MS (m/e): 479 (M+H). 

Example 588 

l-(4-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvrazine-2-vl-lH-benzimidazol-5-vn oxvl phenvH ethanone 
Using l-(4-hydroxyphenyl) ethanone, the title compound was obtained as an oily substance by 
the same process as in Example 570, a process based on this or a combination of these with a 
normal procedure. 

! H-NMR (CDCg 8 : 1.53-2.61 (10H, m), 3.51-3.93 (2H, m), 5.14-5.47 (1H, m), 6.95-7.74 (4H, 
m), 7.88-8.02 (2H, m), 8.53-8.68 (2H, m), 9.54-9.66 (1H, m), 10.60-10.88, 11.43-11.54 (total 1H, 
each m) 

ESI-MS(m/e): 442 (M+H). 
Example 589 

6-(l -acetyl pvrrolidin-2-vlV5-((6-(difluoromethoxvl pvridin-3-vD 
oxvV2-pyridin-2-vl-lH-benzimida2ole 

Using 6-(difluoromethoxy) pyridine-3-ol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

I H-NMR(CD 3 OD) 6 : 1.92 and 2.18 (total 3H, each s), 1.98-2.57 (4H, m), 3.65-4.00 (2H, m), 
5.41-5,48(1H, m), 7.03 and 7.07 (total 1H, each d, J = 8.8 Hz), 7.00-7.72 (5H, m), 7.94-8.00 (1H, 
m), 8.08 (1H, s), 8.25 (1H, t, J = 7.4 Hz), 8.73 (1H, s). 
ESI-MS (m/e): 466 (M+H). 

Example 590 

6-(l-acetvl pvrrolidin-2-vn-2-pyrazine-2-vl-5-f4-pvrazin-2-vl phenoxvVlH-benzimidazole 
Using 4-pyrazin-2-yl phenol, the title compound was obtained as a white solid by the same 
process as in Example 526, a process based on this or a combination of these with a normal 
procedure. 

^-NMRCCDCy 6 : 1.10-2.60 (7H, m), 3.50-4.00 (2H, m), 5.20-5:60 (1H, m), 6.70-7.80 (4H, m), 
7.90-8.20 (2H, m), 8.50-8.80 (4H, m), 8.95-9.20 (1H, m), 9.50-9.75 (1H, m), 10.60-11.40 (1H, 
m). 

ESI-MS (m/e): 478 (M+H). 



©Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



WO05-063738 



325 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 591 

4-((6-(l -acetyl pvrrolid in>2-vlV2>pvrazine-2-vl-lH-beiizimidazol-5>vn oxv) benzonitrile 
Using 4-cyanophenol, the title compound was obtained as a yellow oily substance by the same 
process as in Example 526, a process based on this or a combination of these with a normal 
procedure. 

'h-NMR (CDCy 6 : 1.50-2.50 (7H, m), 3.50-3.90 (2H, m), 5.05-5.50 (1H, m), 6.65-7.80 (6H, 
m), 8.50-8.80 (2H, m), 9.50-9.70 (1H, m), 10.40-11.20 (1H, m). 
ESI-MS (m/e): 425 (M+H). 

Example 592 

Methyl 4-((6-(l -acetyl PvrTolidin-2-vl V2-pvrazine-2-vl-lH-benzimidazol-5-vn oxv^ benzoate 
Using methyl 4-hydroxybenzoate, the tide compound was obtained as a yellow oily substance by 
the same process as in Example 526, a process based on this or a combination of these with a 
normal procedure. 

'H-NMR (CDC1 3 ) 6 : 1.60-2.50 (7H, m), 3.50-4.00 (5H, m), 5.10-5.60 (1H, m), 6.70-7.80 (4H, 
m), 7.90-8.20 (2H, m), 8.50-8.70 (2H, m), 9.50-9.70 (1H, m), 10.60-1 1.60 (1H, m). 
ESI-MS (m/e): 458 (M+H). 

Example 593 

2-(5-((2 , -fluorobiphenvl- 4-vn oxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 
pyrrolidine- 1 -carboxamide 

Using 2'-fluorobiphenyl-4-ol, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 182, a process based on this or a combination of these with a normal 
procedure. 

'h-NMR (DMSO-d 6 ) 6 : 1.60-2.60 (4H, m), 3.20-4.20 (2H, m), 5.10-5.30 (1H, m), 5.60-5.90 (2H, 
m), 6.90-7.70 (1 1H, m), 7.90-8.10 (1H, m), 8.20-8.40 (1H, m), 8.60-8.80 (1H, m). 
ESI-MS (m/e): 494 (M+H). 

Example 594 

6-n-acetvl Pvrrolidin-2-vl V5-r4-(5-methvl-rL2.41-oxadiazoU^vn 
phenoxv , j-2-pvrazine-2-vl- 1 H-benzimidazole 

Using 4-(5-methyl-[l,2,4]-oxadiazol-3-yl) phenol, the title compound was obtained as a white 
solid by the same process as in Example 526, a process based on this or a combination of these 
with a normal procedure.. 

] H-NMR (CDC1 3 ) 6 : 1.60-2-80 (10H, m), 3.50-4.00 (2H, m), 5.15-5.60 (1H, m), 6.70-7.80 (5H, 
m), 7.90-8.20 (2H, m), 8.50-8.70 (1H, m), 9.50-9.70 (1H, m), 10.60-1 1.50 (1H, m). 
ESI-MS (m/e): 482 (M+H). 
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Example 595 

6-f(2R.5SVl-acetvl"5-methvlpviTolidiD-2"Vl)'5-(4-methaDesulphoDvl-phcDOxvV2-pvraziDe>2"vl- 
lH-benzimidazole 

Stepl 

Synthesis of 2-fluoro-N-methoxv-N-methvlbenzamide 
To 2-fluoro-4-nitrobenzoic acid 10 g suspended in pyridine 80 ml were added 
N-methoxy-N-methylamine hydrochloride 5.79 g and l-ethyl-3-(3'-dimethylaminopropyl) 
-carbodiimide hydrochloride 12.4 g, and the reaction liquor was stirred overnight at room 
temperature. Pyridine was eliminated by distillation under reduced pressure, and thereafter, water 
was added. The obtained precipitate was recovered by filtration and, by washing with water and 
drying, the title compound was obtained as a straw-coloured solid. 

Step 2 

Synthesis of 4-amino-2-fluoro-N-methoxv>N-methvlbenzamide 

To 2-fluoro-N-methoxy-N-methylbenzamide 10.84 g suspended in methanol 60 ml and water 30 
ml, ammonium chloride 15.2 g and iron powder 8 g were added, and the reaction liquor was 
heated under reflux for three hours. The reaction liquor was filtered using celite, and thereafter 
the solvent was eliminated by distillation under reduced pressure. The obtained residue was 
diluted with ethyl acetate and was washed using water and thereafter dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate 
= 9/1-1/2) and the title compound was obtained as brown oily substance. 

Step 3 

Synthesis of N-G-fluoro^-fflSlmethoxv-N-methvlaminol carbonvD phenvD 
pyrazine-2-carboxamide 

To 4-amino-2-fluoro-N-methoxy-N-methylbenzamide 3.7 g dissolved in pyridine 20 ml were 
added pyrazine-2-carboxylic acid 2.56 g and l-ethyl-3-(3'-dimethylaminopropyl)- carbodiimide 
hydrochloride 4.66 g, and the reaction liquor was stirred at room temperature for one hour. 
Pyridine was eliminated by distillation under reduced pressure and thereafter the residue was 
diluted with ethyl acetate and was washed using water and thereafter dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and, by 
washing the obtained solid with mixed solvent of ethyl acetate and hexane, the title compound 
was obtained as a straw-coloured solid. 



Step 4 
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Synthesis of N-(4-((4RM -(Ytert-butvl (dimethyl) silvl) oxvV2-nentinovlV3-fluorophenvn 
pvrazine-2-carboxamide 

To (3R)-3-(tert-butyl (dimethyl) silyl) oxy-l-butyne 4.92 g dissolved in tetrahydrofuran 80 ml 
was added n-butyllithhim (2.46M hexane solution) 10.8 ml at -78°C, and the reaction liquor was 
stirred at the same temperature for one hour. N-(3-fluoro-4-((N-methoxy-N -methylamino) 
carbonyl) phenyl) pyrazine-2-carboxamide 2.7 g dissolved in tetrahydrofuran 60 ml was added at 
-78°C, and the reaction liquor was wanned to room temperature, and thereafter, it was stirred for 
two hours. Water was added to the reaction liquid and the liquid extracted with ethyl acetate and 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 9/1-1/1), and the title compound was obtained as a yellow solid 

Step 5 

Synthesis of N-(4-(Y4RV4-(Ytert-butvl (dimethyl) silvH oxvVpentinovlV3-fluorophenvn 
pvrazine-2-carboxamide 

To solution of N-(4-((4R)-4-((tert-butyl (dimethyl) silyl) oxy)-2-pentinoyl)-3-fluorophenyl) 
pyrazine-2-carboxamide in mixture of 513 mg ethanol 20 ml and tetrahydrofuran 5 ml was added 
10 % palladium- carbon catalyst 100 mg, and the reaction liquor was stirred under a hydrogen 
atmosphere for one hour 30 minutes. After eliminating the catalyst by filtration, the solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane / ethyl acetate = 9/1-1/1), and the title compound 
was obtained as a straw-coloured solid. 

Step 6 

Synthesis of N-(4-((4RV1.4-dihvdroxv pentylV3-fluorophenvO pvrazine-2-carboxamide 
To a solution of N-(4-((4R)-4-((tert-butyl (dimethyl) silyl) oxy)-pentinoyl)-3-fluorophenyl) 
pyrazine-2-carboxamide 340 mg in mixture of tetrahydrofuran 5 ml and methanol 10 ml was 
added sodium borohydride 89 mg, and the reaction liquor was stirred at room temperature for 30 
minutes. The reaction liquor was concentrated down by distillation under reduced pressure and 
thereafter the residue was diluted with ethyl acetate and was washed with saturated ammonium 
chloride aqueous solution, and thereafter was dried with anhydrous magnesium sulphate. By 
eliminating under reduced pressure the solvent, crude product was obtained. To tetrahydrofuran 6 
ml solution of the obtained crude product, tetrabutyl ammonium fluoride (1M tetrahydrofuran 
solution) 1.18 ml was added under ice cooling, and the reaction liquor was stirred at room 
temperature for two hours. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl 
acetate = 1/1 -ethyl acetate) and the title compound was obtained as a straw-coloured solid. 
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Step 7 

Synthesis of N-(4-( (5SV1 -acetvl-5-methv lpyrrolidin-2-vlV 3 -fluorophenvfl 
PYrazine-2-carboxamide 

To N-(4-((4R)-l,4-dihydroxy pentyl)-3-fluorophenyl) pyrazine-2-carboxamide 147 mg 
suspended in chloroform 6 ml were added triethylamine 0.26 ml and methanesulphonyl chloride 
0.1 1 ml, and the reaction liquor was stirred at room temperature for two hours. The reaction 
liquor was diluted with chloroform, washed using saturated aqueous sodium bicarbonate and 
thereafter, dried with anhydrous magnesium sulphate. By eliminating the solvent by distillation 
under reduced pressure, crude product was obtained. To dimethylformamide 4 ml solution of the 
obtained crude product, sodium azide 30 mg was added under ice cooling, and the reaction liquor 
was stirred overnight at room temperature. The reaction liquor was diluted with ethyl acetate, 
washed using water and saturated aqueous sodium chloride solution, and thereafter dried with 
anhydrous magnesium sulphate. By eliminating the solvent under reduced pressure, crude 
product was obtained. To methanol 5 ml solution of the obtained crude product, copper sulfate 
pentahydrate 15 mg and sodium borohydride 52 mg were added, and the reaction liquor was 
stirred at room temperature for two hours. Sodium borohydride 35 mg was added, and the 
reaction liquor was stirred for 30 minutes. Further sodium borohydride 35 mg was added, and the 
reaction liquor was stiiTed for 30 minutes. The solvent was eliminated by distillation under 
reduced pressure and thereafter the residue was diluted with chloroform and was washed using 
saturated aqueous sodium bicarbonate and thereafter, dried with anhydrous magnesium sulphate. 
By eliminating the solvent by distillation under reduced pressure, crude product was obtained. 
Acetic anhydride 0.043 ml was added to chloroform 4 ml solution of the obtained crude product, 
and the reaction liquor was stirred overnight at room temperature. The solvent was eliminated by 
distillation under reduced pressure, and thereafter, it was refined by preparative thin layer 
chromatography (Kieselgel™60F 2 s4, Art5744 (Merck Co.), chloroform/methanol = 10/1), and 
obtained the title compound as straw-coloured oily substance. 

Step 8 

Synthesis of N>f4-(aR.5SVl-acetvl>5-methvlpviTolidin-2-vlV5-fluoro-2-nitrophenvn 
pvrazine-2-carboxamide 

To N-(4-((5S)-l-acetyl-5-methylpyrrolidin-2-yl)-3-fluorophenyl) pyrazine-2-carboxamide 59 mg, 
fuming nitric acid 1 ml was added at room temperature, and the reaction liquor was stirred at the 
same temperature for 30 minutes. The reaction liquor was diluted with chloroform and was 
washed using saturated aqueous sodium bicarbonate and thereafter, dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F254, Art5744 
(Merck Co.), ethyl acetate), and obtained the title compound as straw-coloured oily substance. 
(Rf : trans body > cis body) 
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Step 9 

Production of 

6-f(2R.5S Vl-aceM-5-methvlpv^ 
1 H-benzimidazole 

To N-methylpyrrolidinone 1 ml solution of 

N-(4-((2R,5S)-l-acetyl-5-meth^ pyrazine-2-carboxamide 
10.4 mg were added 4-methansulphonyl-phenyl 9.2 mg, cesium carbonate 26.2 mg, and the 
reaction liquor was stirred at 90°C for one hour. Tin chloride (II) dihydrate 60 mg was added, and 
the reaction liquor was stirred at 90°C for one hour and at 100°C for two hours. To the reaction 
liquor were added ethyl acetate and saturated aqueous sodium bicarbonate, and precipitate was 
eliminated by filtration, thereafter extracted with ethyl acetate, and the organic layer was washed 
with water and saturated aqueous sodium chloride solution, and thereafter dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F 25 4, Art5744 
(Merck Co.), chloroform/methanol = 10/1), and obtained the title compound as straw-coloured 
oily substance. 

! H-NMR (CDC1 3 ) 5 : 1.3 1 and 1.33 (total 3H, each d, J = 6.0 Hz), 1.55-2.60 (7H, m), 3.03-3.10 
(3H, m), 4.25-4.62 (1H, m), 5.20-5.44 (1H, m), 7.01-7.68 (4H, .m), 7.85-7.97 (2H, m), 8.57-8.69 
(2H, m), 9.56-9.63 (1H, m). 
ESI-MS (m/e): 492 (M+H). 

Example 596 

N-methvl-2-(2-(5-(4-P-me^ 
pyrrolidin- 1 -vD-2-oxoethanamine 

Using 2-methyl-2H-tetrazol-5-yl phenol, the title compound was obtained as a yellow oily 
substance by the same process as in Example 498 (Step 5)-(Step 8), a process based on these or a 
combination of these with a normal procedure. 

'h-NMR (CDC1 3 ) 6 : 1.80-2.50 (7H, m), 2.90-4.00 (4H, m), 4.30-4.50 (3H, m), 5.10-5.65 (1H, 
m), 7.10 (2H, m), 7.20-7.85 (3H, m), 7.80-7.95 (1H, m), 8.05-8.20 (2H, m), 8.30-8.50 (1H, m), 
8.50-8.70 (1H, m). 
ESI-MS (m/e): 5.10 (M+H). 

Example 597 

6-fl-acetvl pvrrolidin^-vn^-fM'-fluorobiphenvM-vn oxvV2-pyridin-2-vl-lH-benzimidazole 
Using 4'-fluorophenyl-4-ol, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 483, a process based on this or a combination of these with a normal 
procedure. 
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'h-NMR (CDCg 6 : 1.66-2.43 (7H, m), 3.44-3.92 (2H, m), 5.21-5.60 (1H, m), 6.80-7.67 (11H, 
m), 7.77-7.91 (1H, m), 8.30-8.43 (1H, m), 8.53-8.67 (1H, m), 10.89-11.43 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 598 

6-(l-acetvl pyrrolidin-2-vlV5-((3 , -fluorobiphenvl-4"yn oxyV2-pyridin-2-yl-lH-benzimidazole 
Using 3'-fluorophenyl-4-ol, the title compound was obtained as a straw-coloured solid. 
'h-NMR (CDC1 3 ) 6 : 1.67-2.44 (7H, m), 3.44-3.92 (2H, m), 5.22-5.58 (1H, m), 6.92-7.68 (11H, 
m), 7.78-7.93 (1H, m), 8.33-8.45 (1H, m), 8.56-8.68 (1H, m), 10.88-11.38 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 599 

2-(5-(f6-cyanopyridin-3-yl) oxY)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidine- 1 -carboxamide 

Using 6-cyanopyridin-3-ol, the title compound was obtained as a white solid the same process as 
in Example 162 and Example 182, a process based on these or a combination of these with a 
normal procedure. 

! H-NMR(CD80D) 5 : 1.80-2.20 (3H, m), 2.20-2.50 (1H, m), 3.40-3.60 (1H, m), 3.70-3.80 (1H, 
m), 4.80-5.30 (1H, m), 6.60-6.75 (2H, m), 7.20-7.70 (3H, m), 7.80-8.20 (3H, m), 8.20-8.30 (1H, 
m), 8.50-8.65 (1H, m), 8.70-8.80 (1H, m). 
ESI-MS (m/e): 426 (M+H). 

Example 600 

6-f(2R.5SVl-aceM-5-methvlp^ 
pyridin-3-vD oxv)-2-pvrazine-2-yl-l H-benzimidazole 
Using N-(4-((2R,5S)-l-acetyl-5-methylpyrrolid^ 
pyrazine-2 -carboxamide obtained in Example 595 (Step 8) and 

4-(5-methyl-[l J 2,4]-oxadiazol-3-yl) phenol, the title compound was obtained as pale yellow solid 
the same process as in Example 595 (Step 9), a process based on this or a combination of these 
with a normal procedure. 

] H-NMR (CDC1 3 ) S : 1.33 and 1.34 (total 3H, each d, J = 6.0 Hz), 1.55-2.60 (7H, m), 2.68 and 
2.70 (total 3H, each s), 4.26-4.62 (1H, m), 5.28-5.49 (1H, m), 7.03-8.12 (4H, m), 8.40-8.69 (3H, 
m), 9.57-9.63 (1H, 1). 
ESI-MS (m/e): 497 (M+H). 

Example 601 

6-(l -acetyl 

pvrrolidin-2-vlV2-f5-methvlpvrazine-2-vlV5-(4-f2-methvl-2H-tefrazol-5-vn-phenoxv)-lH-benzi 
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midazole 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol and 5-methylpyrazine-2-carboxylic acid, the title 
compound was obtained as pale yellow solid the same process as in Example 306, a process 
based on this or a combination of these with a normal procedure. 

1 H-NMR(CD 3 OD) 6 : 1.88-2.48 (7H, m), 2.63 and 2.64 (total 3H, each s), 3.61-3.99 (2H, m), 
4.41 and 4.42 (total 3H, each s), 5.37-5.4 (1H, m), 7.15-7.55 (2H, m), 7.17 (2H, d, J = 8.8 Hz), 
8.08 and 8.1 1 (total 2H, each d, J = 8.8 Hz), 8.64 (1H, s), 9.27 and 9.29 (total 1H, each s). 
ESI-MS (m/e): 496 (M+H). 

Example 602 

6-(l -acetvl-4-methvlpvrrolidin-2-vlV5-(4-( , methanesulphonvn 
phenoxvV2-pvridip-2-vl-lH-benzimidazole 

Stepl 

Synthesis of N-(3-fluoro-4-(3-methvl-3-butenovO phenyl) pvridine-2-carboxamide 
Using pyridine-2-carboxylic acid, (2-methyl-2-propen-l-yl) magnesium chloride (0.50M 
tetrahydrofuran solution) 9.89 ml was added under ice cooling to tetrahydrofuran 10 ml solution 
of N-(3-fluoro-4-((methoxy (methyl) amino) carbonyl) phenyl) pyridine-2-carboxamide 500 mg 
obtained in accordance with the same process as in Example 145 (Step 3), a process based on this 
or a combination of these with a conventional procedure. The reaction liquor was stirred under 
ice cooling for three hours, and thereafter the reaction liquor was discharged into water, and 
extraction was carried out with ethyl acetate and dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 3/1) and the title 
compound was obtained. 

Step 2 

Synthesis of N-r3-fluoro-4-(l-hvdroxv-3-methvl-3-buten-l-vl > ) phenyl) pvridine-2-carboxamide 
To N-(3-fluoro-4-(3-methyl-3-butenoyl) phenyl) pyridine-2-carboxamide 280 mg dissolved in 
methanol 5 ml solution, sodium borohydride 88.8 mg was added. The reaction liquor was stirred 
at room temperature for three hours, and thereafter, it was discharged into saturated ammonium 
chloride aqueous solution, and extraction was carried out with ethyl acetate and dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified by silica gel column chromatography (eluent: hexane / 
ethyl acetate = 2/1) and the title compound was obtained. 

Step 3 

Synthesis of N-f4-n.4-dihvdroxy-3-methvlbutvlV3-fluorophenvn Pvridine-2-carboxamide 
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Borane-methyl sulphide complex (1M dichloromethane solution) 1.20 ml was added under ice 
cooling to cyclohexene 0.082 ml dissolved in tetrahydrofuran 5 ml solution. The reaction liquor 
was stirred under ice cooling for ten minutes, and thereafter, 

N-(3-fluoro-4-(l-hydroxyO-methyl-3-buten-l-yl) phenyl) pyridine-2-carboxamide 301 mg 
dissolved in tetrahydrofuran 3 ml solution was added, and the reaction liquor was stirred at room 
temperature for one hour. 5N sodium hydroxide aqueous solution and 35 % hydrogen peroxide 
aqueous solution 0.50 ml were added successively to the reaction liquor and stirred at room 
temperature for ten minutes. The reaction liquor was discharged into saturated ammonium 
chloride aqueous solution and was extracted with acetic acid ethyl ester, and it was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified by silica gel column chromatography (eluent: 
chloroform/methanol = 9/1) and the title compound was obtained. 

Step 4 

Synthesis of N-G-fluoro-4-( r 4-methvlpvrrolidin-2-vn phenyl) pvridine-2-carboxamide 
To N-(4-(l,4-dihydroxy-3-methylbutyl)-3-fluorophenyl) pyridine-2-carboxamide 236 mg 
dissolved in chloroform 5 ml solution, were added under ice cooling successively triethylamine 
0.62 ml and methane sulphonyl chloride 0.213 ml, and the reaction liquor was stirred at room 
temperature for three hours. The reaction liquor was discharged into saturated aqueous sodium 
bicarbonate and was extracted with chloroform, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the crude 
product was obtained. To dimethylformamide 3 ml solution of the obtained crude product, 
sodium azide 53.0 mg was added under ice cooling. The reaction liquor was stirred under ice 
cooling for 30 minutes and thereafter, stirred at room temperature for three hours. The reaction 
liquor was diluted with ethyl acetate and was washed using water, and thereafter was dried with 
anhydrous-sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the crude product was obtained. To methanol 4 ml solution of the obtained crude product, 
copper sulfate pentahydrate 20 mg and sodium borohydride 168 mg were successively added. 
The reaction liquor was stirred at room temperature for four hours, and thereafter, it was 
discharged into saturated aqueous sodium bicarbonate, and it was extracted with chloroform, and 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the crude product was obtained. To chloroform 3 ml solution of the obtained crude 
product, acetic anhydride 0.050 ml was added, and the reaction liquor was stirred at room 
temperature for 30 minutes. The solvent was eliminated by distillation under reduced pressure, 
and the residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate 
= 1/3), and the title compound was thereby obtained. 



Step 5 
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Synthesis of N-f4>fl-acetvl-4-methvlpyrrolidin>2>vlV5-fluoro-2-nitrophcnvn 
pyridine-2-carboxamide 

N-(3-fluoro-4-(4-methylpyrrolidin-2-yl) phenyl) pyridine-2-carboxamide 70.7 mg was dissolved 
in fuming nitric acid 1 ml, and the reaction liquor was stirred at room temperature for ten minutes. 
The reaction liquor was discharged into saturated aqueous sodium bicarbonate and was extracted 
with acetic acid ethyl ester, and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane / ethyl acetate = 1/2), and the title compound was 
obtained. 

Step 6 

Production of 6-( 1 -acetvl-4-methvlpvrrolidin-2-vlV 5 -f 4-(methanesulphonvn 

phenoxvV2-pvridin-2-vl-lH-benzimidazoIe 

To 2 ml N-methyl-pyrrolidinone solution of 

N-(4-(l-acetyl-4-methylpyrrolidin«2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 15 mg 
were added successively 4-(methanesulphonyl) phenol 13.4 mg and cesium carbonate 44.9 mg, 
and the reaction liquor was stirred at 90°C for one hour. After the addition of tin chloride 
dihydrate 43.8 mg to the reaction liquor, it was warmed to 100°C and was stirred for two hours. 
The reaction liquor was dissolved in ethyl acetate, and thereafter, it was washed with saturated 
aqueous sodium bicarbonate, and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the tide compound as a white solid. 
'H-NMR (CDC1 3 ) 6 : 0.80-2.63 (9H, m), 3.00-4.40 (2H, m), 3.05 and 3.08 (total 3H, each s), 
5.03-5.43 (1H, m), 7.00-7.73 (5H, m)7.83-7.98 (3H, m), 8.33-8.43 (1H, m), 8.62-8.70 (1H, m), 
10.62-10.80 (lH,m). 
ESI-MS (m/e): 491 (M+H). 

Example 603 

6-((2R.5SVl -acetvl-5-methvlpvrrolidin-2-vlV5-fr6-( f metfaoxvmethvn pvridin-3-vn 
oxvV2-pvrazine-2-vl- 1 H-benzimidazole 

Using N-(4-((2R,5S)-l-acetyl-5-methylpyrrolidin-2-yl>5-fluoro-2-nitrophenyl) 
pyrazine-2-carboxamide obtained in Example 595 (Step 8) and 6-(methoxymethyl) pyridin-3-ol, 
the title compound was obtained as pale yellow oily substance in accordance with Example 595 
(Step 9), a process based on this or a combination of these with a conventional procedure. 
'h-NMR (CDC1 3 ) 6 : 1.10-2.22 (10H, m), 3.48 and 3.50 (total 3H, each s), 4.26-4.62 (1H, m), 
4.57 and 4.59 (total 2H, each s), 5.33-5.52 (1H, m), 7.20-7.50 (4H, m), 8.40-8.70 (3H, m), 
9.57-9.63 (1H, m). 
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ESI-MS (m/e): 459 (M+H). 

Reference Example 1 

[1,2,41 thiadiazole-5-carboxvlic acid 

To thio oxamic acid ethyl ester 1 g dissolved in chloroform 10 ml was added 
N,N-dimethylformamide dimethylacetal 2 ml, and the reaction liquor was stirred at room 
temperature for four hours. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl 
acetate = 9/1-1/2) and amidine body 1.1 g was obtained as red oily substance. 

To amidine body 1 .09 g and pyridine 0.95 ml dissolved in ethanol 18 ml was added 
hydroxylamine-O-sulfonic acid 721 mg dissolved in ethanol 20 ml, and the reaction liquor was 
stirred overnight at room temperature. The solvent was eliminated by distillation under reduced 
pressure and thereafter the residue was diluted with ethyl acetate and was washed with saturated 
aqueous sodium bicarbonate and thereafter, dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 9/1) and [1,2,4] 
thiadiazole-5-carboxylic acid ethyl ester was obtained as straw-coloured oily substance. To the 
obtained [1,2,4] thiadiazole-5-carboxylic acid ethyl ester 300 mg dissolved in methanol 8 ml 
solution, IN sodium hydroxide aqueous solution 5.7 ml was added, and the reaction liquor was 
stirred overnight at room temperature. The reaction liquor was concentrated down by distillation 
under reduced pressure, and thereafter the residue was neutralized using 2 N hydrochloric acid. 
The reaction liquor was concentrated down by distillation under reduced pressure, and thereafter 
the residue was washed with chloroform-methanol =10/1, and the title compound was obtained 
as a white solid by eliminating the obtained organic layer under reduced pressure. 

Reference Example 2 

2-difluoromethoxy-pvridin-3 -ol 

To 3-benzyloxy-2-hydroxypyridine 2 g suspended in acetonitrile 40 ml were added sodium 
carbonate 2.1 g and difluoro fluorosulfonyl acetic acid 1.24 ml, and the reaction liquor was stirred 
at room temperature for one hour, and thereafter the solvent was eliminated by distillation under 
reduced pressure. The residue was diluted with ethyl acetate and was washed using water and 
thereafter, dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation 
under reduced pressure, and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate = 9/1-4/1) and difluoromethoxy body was 
obtained as straw-coloured oily substance. To difluoromethoxy body 2.38 g dissolved in 
methanol 25 ml solution, 10 % palladium-carbon catalyst 500 mg was added, and the reaction 
liquor was stirred at room temperature under a hydrogen atmosphere for one hour. The catalyst 
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was eliminated by filtration by celite, and, by eliminating the solvent under reduced pressure, the 
title compound was obtained as light purple oily substance. 

Reference Example 3 
6-methanesulphonvl-pvridin-3-ol 

In 3-bromo-6-methanesulphonyl-pyridine 4.72 g dissolved in dimethylsulfoxide 8 ml were added 
bis (pinacolate) diboron 6.6 g, potassium acetate 5.9 g and (l,l*-bis (diphenylphosphino) 
ferrocene) dichloroparadium (II) dichloromethan complex 980 mg, and the reaction liquor was 
stirred at 80°C for two hours. Acetic acid ethyl ester and water were added to the reaction liquor, 
insolubles substance were eliminated by filtration with celite and thereafter, the organic layer was 
separated. The organic layer was washed using water and saturated aqueous sodium chloride 
solution, and thereafter dried with anhydrous magnesium sulphate, and the solvent was 
eliminated by distillation under reduced pressure. 5N sodium hydroxide aqueous solution 60 ml 
and 30 % hydrogen peroxide water 30 ml were added to tetrahydrofuran 200 ml solution of the 
obtained residue at 0°C, and the reaction liquor was stirred overnight at room temperature. The 
reaction liquor was diluted with diethyl ether and thereafter washed using water. The aqueous 
layer was acidified with 5 N hydrochloric acid and extraction was carried out with ethyl acetate. 
The organic layer was dried with anhydrous magnesium sulphate, and the solvent was eliminated 
by distillation under reduced pressure. By washing the obtained residue with mixed solvent of 
chloroform and hexane, the title compound was obtained as a brown solid. 

Reference Example 4 

6-ethanesulfonvl-pvridin-3-ol 

Using 3-chIoro-6-ethane sulfonyl-pyridine, the title compound was obtained the same method as 
in Reference Example 3, process base on this or by combining these with the normal method. 

Reference Example 5 

(2R,4RV4-hvdroxv-pvrrolidine>2-carboxvlic acid methoxv-methvl amide 
Step 1 

Synthesis of (2R.4RV4-(tert-butvl-diphenvl-silanvl oxvVpvrrolidine-l,2-dicarboxvlic acid 
1 -benzyl ester 

To (2R,4R)-4-hydroxy-pyrrolidine-l,2-dicarboxylic acid 1-benzyl ester 3.61 g dissolved in 
dimethylformamide 60 ml were added successively tert-butyl diphenyl silyl chloride 2.32 g and 
imidazole 2.32 g, and the reaction liquor was stirred overnight at room temperature. The reaction 
liquor was diluted with ethyl acetate, washed successively with saturated ammonium chloride 
aqueous solution, saturated aqueous sodium chloride solution, and thereafter dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
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and the obtained residue was purified by silica gel column chromatography (eluent: hexane / 
ethyl acetate = 1/2) and the title compound was obtained. 

Step 2 

Synthesis of teR^RM-ftert-buM-diphenvI-silanvl 

oxY)>2>(methoxy>methyl>carbamoyl)>pyrrolidine-l-carboxylic acid benzyl ester 
To (2R,4R)-4-(tert-butyl-diphenyl-silanyl oxy)-pyrrolidine-l,2-dicarboxylic acid 1 -benzyl ester 
2.62 g dissolved in pyridine 30 ml solution obtained in (Step 1) were added successively 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride 1.50 g and 0,N-dimethyl 
hydroxylamine hydrochloride 761 mg, and the reaction liquor was stirred overnight at room 
temperature. The solvent of the reaction liquor was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate - 1/1) and the title compound was obtained. 

Step 3 

Synthesis of (2R.4RV4-hvdroxv-2-methoxv-methvl-carbamovl-pvrrolidine-l-carboxvlic acid 
benzvl ester 

To tetrahydrofuran 30 ml solution of (2R,4R)-4-(tert-butyl-diphenyl-silanyl 
oxy)-2-(methoxy-methyl-carbamoyl)-pyrrolidine-l-carboxylic acid benzyl ester 2.04 g obtained 
in (Step 2) was added tetrabutyl ammonium fluoride (1M tetrahydrofuran solution) 7.46 ml, and 
the reaction liquor was stirred at room temperature for 20 minutes. The solvent of the reaction 
liquor was eliminated by distillation under reduced pressure and the obtained residue was purified 
by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/3) and the title compound 
was obtained. 

Step 4 

Production of (2R.4R)-4-hvdroxv-pvrrolidine-2-carboxvlic acid methoxv-methvl amide 
To ethanol 20 ml solution of 

(2R,4R)-4-hydroxy-2-methoxy-methyl-carbamoyl-pyrrolidine-l-carboxylic acid benzyl ester 600 
mg obtained in (Step 3) was added 10 % palladium-carbon catalyst 100 mg, and the reaction 
liquor was stirred overnight under a hydrogen atmosphere. The reaction liqour was stirred under 
hydrogen atmosphere over night. The catalyst was eliminated by filtration with celite, thereafter 
the solvent was eliminated by distillation under reduced pressure, and the title compound was 
thereby obtained. 

Possible Commercial Applications 

The substituted benzimidazole derivatives in accordance with this invention and represented by 
aforesaid formula (I-O) demonstrate excellent glucokinase activity and therefore are useful in the 
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field of medicine, treatment and prevention of diabetes, diabetes complications and obesity. 
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Patent Claims 

1. A compound represented by Formula (1-0), or pharmacologically acceptable salts thereof 

( *-x^-t 




(i-o) 

[wherein, X denotes a carbon atom or nitrogen atom, 

X|, X 2 , X3 and X4 each independently denote carbon atom or nitrogen atom, 

A ring denotes a 5-6 membered nitrogen containing heteroaromatic ring represented by formula 

do 

X A'Anng 

v 

which may containing 1-3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen 
atom in the ring (excluding the nitrogen atom represented by N* in formula II), or a bicyclic ring 
in which the said nitrogen containing heteroaromatic ring and phenyl or pyridyl are condensed, 
R 1 denotes aryl or a 4-10 membered monocyclic or bicyclic heterorings containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said R 1 
may be each independently substituted with lto 3 R 4 , moreover, when the said heteroring is an 
aliphatic heteroring, it may contain 1 or 2 double bonds), 

R 2 each independently denote hydroxy, formyl, -CH 3 . a F a , -OCH 3 . a Fa, amino, CN, halogen, Cms 
akyior(CH 2 ) M OH, 

R 3 denotes -C,_ 6 alkyl, -(CH 2 ),^OH, -C(0)-OC^ alkyl, -(CH 2 )i. 6 -OCi^ alkyl, .(CH 2 )^-NH 2 , 
cyano, -C(0)-Ci. 6 alkyl, halogen, -C 2 - 6 alkenyl, -OCi^alkyl, -COOH, -OH or oxo, 
R 4 each independently, 

-C1-6 alkyl (the said alkyl may be substituted with the same or different 1 to 3 hydroxy, halogen, 
-OC(0)-Ci^ alkyl (the said alkyl may be substituted with 1 to 3 halogen), or -OCu 6 alkyl) 

- C3.7 cycloalkyl, 

- C 2 _6 alkenyl, 
-C(0)-N(R 51 )R 52 , 
-S(0) 2 -N(R 51 )R 52 , 

-0-Ci_6 alkyl (the said alkyl may be substituted with halogen or N(R 51 )R 52 ), 
-S(0)o-2-Ci_6 alkyl, 

-C(O)- Cut alkyl (the said Ci^ alkyl may be substituted with halogen, amino, CN, hydroxy, -O- 
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C w alkyl, -CH 3 - a Fa, -OC(0)-d. 6 alkyl, -N (C^ alkyl)C(0)0-C,_ 6 alkyl, -NH-C(0)0-C,_6 alkyl, 
phenyl, -N(R 51 )R 52 -NH-C(0)-C,. 6 alkyl, -N (C,_6 alkyl)-C(0)-C^ alkyl or -NH-S^o^-C,^ 
alkyl), 

-C(S>C 3 _ 7 cycloalkyl, 
-C(S)-C,_6 alkyl, 
-C(0)-0-Ci.6 alkyl, 
-(CH 2 ) 0 -4-N(R 53 )-C(O)-R 54 , 
-N(R 53 )-C(0)-0-R 54 , 

-C(0)-aryl (the said aryl may be substituted with halogen), 
-C(0)-heteroaromatic ring, 
-C(0)-aliphatic hetero ring, 

hetero ring (the said hetero ring may be substituted with -d_6 alkyl (the said -Ci. 6 alkyl may be 
substituted with halogen or -O-Ci-6 alkyl), 

phenyl (the said phenyl may be substituted with halogen, -Ci.6 alkyl, -O-Ci^ alkyl), 

halogen, CN, formyl, COOH, amino, oxo, hydroxy, hydroxy amidino or nitro, 

R 51 and R 52 each independently denote hydrogen atom, -Ci-6 alkyl, 

or 4-7 membered hetero ring formed by linking nitrogen atom, R 51 and R 52 together, 

R 53 denotes a hydrogen atom or -C|.6 alkyl, 

R 54 denotes -C|. 6 alkyl or, 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 
R 54 , and -N-C(O)- together or 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 

R 5 \ and -N-C(0)-0- together (the said aliphatic hetero ring may be substituted with oxo, and 

moreover, the said aliphatic hetero ring may contain 1 or 2 double bonds in the ring), 

X 5 denotes -0-, -S-, -S(O)-, -S(0) 2 -, single bond or -0-Ci_ 6 -alkyl", 

a denotes, each independently, an integer of 1, 2 or 3, 

q denotes an integer of 0-2, 

m denotes an integer of 0-2] 

(wherein the following cases were excluded: 

the case wherein one of X 5 is -0-, -S-, -S(O)- or -S(0) 2 -, and the other X 5 is single bond, and also 
R 1 is aryl or nitrogen-containing aromatic heteroring containing 1-4 heteroatoms selected from 
nitrogen atom, sulfur atom and oxygen atom (the said aryl may be substituted with 1-3 R 4 ), 
the case wherein both X 5 are single bonds, or 
the case wherein both R 1 are aliphatic heteroring). 

2. A compound in accordance with Claim 1 or pharmacologically acceptable salts thereof, 
wherein Xi to X4 are all carbon atoms. 
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3. A compound in accordance with Claim 1 or pharmacologically acceptable salts thereof, 
wherein X 5 is -0-, -S-, -S(O)-, -S(0) 2 - or single bond. 

4. A compound in accordance with Claim 1 represented by formula (1-1) or pharmacologically 
acceptable salts thereof 




[in the formula, R n denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), and aslo 

X 5 i denotes -O-, -S-, -S(O)- or -S(0) 2 -, and the other symbols are the same as above]. 

5. A compound in accordance with Claim 4 or pharmacologically acceptable salts thereof, 
wherein both R u are phenyl which may be substituted with 1-3 R 4 . 

6 A compound in accordance with Claim 4 or pharmacologically acceptable salts thereof, 
wherein both R n are 5 or 6-membered nitrogen-containing heteroaromatic ring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ). 

7. A compound in accordance with Claim 4 or pharmacologically acceptable salts thereof, 
wherein one of the R 11 is phenyl which may be substituted with 1-3 R 4 and also the other R 11 is 5 
or 6-membered nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic 
ring may be substituted with 1-3 R 4 ). 

8. A compound in accordance with Claim 1 represented by formula (1-2) or pharmacologically 
acceptable salts thereof 
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d-2) 

[in the formula, R u denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), 

R 12 denotes 4 to 7-membered nitrogen-containing heteroring having as hetero atom constituting 
the hetero ring at least one nitrogen atom and also as other hetero atom, 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom (the said R 12 may be substituted with 1-3 R 4 , 
and moreover, when the said hetero ring is an aliphatic hetero ring, it may contain 1 or 2 double 
bonds), 

X 5 i is -0-, -S-, -S(O)- or -S(0) 2 -, 

X 52 is -0-, -S-, -S(O)-, -S(0) 2 - or single bond, and the other symbols are the same as above]. 

9. A compound in accordance with Claim 8 or pharmacologically acceptable salts thereof, 
wherein R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero ring having as 
hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 
1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said' 
nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 . And also X 52 is a single 
bond, or 

R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having as hetero atom 
constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover containing 
1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero ring may be 
substituted with 1-3 of aforesaid R 4 . And also X52 is is -0-, -S-, -S(O)- or -S(0) 2 -. 

10. A compound in accordance with Claim 8 or pharmacologically acceptable salts thereof, 
wherein R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero ring having as 
hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 
1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 . And also X 52 is a single 
bond. 
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11. A compound in accordance with Claim 8 or pharmacologically acceptable salts thereof, 
wherein R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having as hetero atom 
constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover containing 
1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero ring may be 
substituted with 1-3 of aforesaid R 4 . And also X 52 is -0-, -S-, -S(O)- or -S(0) 2 -. 

12. A compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having 
as hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero 
atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover 
containing 1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero 
ring may be substituted with 1-3 of aforesaid R 4 . And also X 52 is -0-. 

13. A compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-1 1) 




(each symbol is the same as above). 

14. A compound in accordance with Claim 13 or pharmacologically acceptable salts thereof, 
wherein both X 5 i are -0-. 

15. A compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-12) 




(1-12) 

(each symbol is the same as above). 



16. A compound in accordance with Claim 15 or pharmacologically acceptable salts thereof, 
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wherein both X 5i are -0-. 

17. A compound in accordance with Claim 10 or pharmacologically acceptable salts thereof, 
wherein R 12 is formula (111-1) 



18. A compound in accordance with any one of Claims 1 to 17 or pharmacologically acceptable 
salts thereof, wherein the A ring is thiazolyl, imidazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, 
triazolyl, oxazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrazolyl or pyrimidinyl wll of 
which may be substituted with 1-3 of aforesaid R 4 . 

19. A compound or pharmacologically acceptable salts thereof, wherein the compound 
represented by formula (1-0) is 

5-(4-methanesulphonyl-phenoxy)-2-pyrazin-2-yl-6-(2-carbamoyl-phenoxy)-lH-benzimidazole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-benzimida 

zole, 

5-(2-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-benzimida 
zole, 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6~(6-m 

lH-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-m 
lH-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methane 
-pyrazol-3-yl)- 1 H-benzimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole, 
5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanes\ilfonyl-pyridin-3-yloxy)-lH-benzimidazole, 
5-(2-fluoro-phenoxy)-2-(lH-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-be 
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le, 

5 -(2,3 -difluoro-phenoxy)-2-( 1 -me%M 
-benzimidazole, 

5-(2,4-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-em 

> 

5-(2,5-difluoro-phenoxy)-2-pyridm-2^ 

9 

5<2,6-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-emanesuto^ 

5-(2,6-difluoro-phenoxy)-2-(l-methyi-lH-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridm 
-benzimidazole, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfonylpyri^ 
le, 

5-(2-fluoropyridin-3-yloxy)-6-(6-efoanesulfo^ 
le, 

5-(2-chloropyridinO-yloxy)-6-(6-eth^ 
le, 

5-(2-chloropyridm-3-yloxy)-6-(6-eraanesulfonylpyri^ 
le, 

5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyridin-^ 
e, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6^ 
benzimidazole, 

5-(2-difluoromethoxy-pyridm-3-yloxy)-6-(6-eman^ 
benzimidazole, 

5-(2-difluorometooxy-pyridin-3-yloxy) 
dazole, 

5-(2-difluoromemoxy-pyridin-3-yloxy)-6-(4-eraanesulfo^^ 
idazole, 

5-(2,6-difluoro-phenoxy)-2-pyridm-2-yl-6-(6-meft 
zole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-^ 
e, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl^^^ 
azole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrid^ 
midazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyraz^ 

©Rising Sun Communications Ltd. http://www.risingsun.co.uk 



WO05-063738 



345 



Caution : Translation Standard is 
Post-Edited Machine Translation 



ole, 

5-(2-fluoro-6-cyano-phenox^ 
azole, 

5<2-fluoro-6-(tetrazol-5-yl)-phenoxy)-2-py^ 
enzimidazole, 

5-(2-difluoromethoxypyridinO-yloxy)-6-(3-chloro4-methanesulphonyl-phen 
lH-benzimidazole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-me 

4-(2,6-dinuoro-phenoxy)-6-(6-methanesulphonyl-^^ 

zole, 

4-(2,6-difluoro-phenoxy)-6K6-methanesuIphonyl-pyridin-3-yloxy 
zole, 

4-(2,6-difluoro-phenoxy)-6K6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-be 

J 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesul^^ 

4-(l-methyl-2-oxo-l,2-dihydro-pyri^ 
H-benzimidazole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridi^^ 
dazole, 

4-(2-fluoro-phenoxy)-6-(6-ethanesulfonyl-p^ 
4-(2,3-difluoro-phenoxy)-6-(6-ethanesulfony 

4-(2,5-difluoro-phenoxy)-6K6-ethanesulfonyl-p^ 
» 

4-(2-cyano-6-fluoro-phenoxy)-6<6^thanes^ 
azole, 

4-(2-cyano-6-fluoro~phenoxy)-6^6-methanes 
midazole, 

4-(2-cyano-6-fluoro-phenoxy>6^^ 
midazole, 

l-(2^6<5-bromo-pyridm-2-yloxy>^ 
ne, 

l-(2<6-(6-methanesulphonyl-pyridin-3-y^ 
l-yl)-ethanone, 

l-(2-(6<4-hydroxymethyl-phenoxy)-2^yri^ 
one, 

1 -(2-(6-[4-methanesulphonyl-phenoxy]-2-pyridin-2-y l-3H-benzimidazol-5-yl)-pyrrolidin- 1 -yl)-et 
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hanone, 

2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H^ 
amide, 

2-hydroxy- 1 -(2~(6-(4-methanesulphonyl- 1 -phenoxy)-2-pyridin-2-yl-3H-bcnzimidazoi-5-yl)-pyrro 

lidin- 1 -yl)-ethanone, 

1 -(2-(6-(6-ethanesulfonyl-pyridin-3^ 

)-ethanone, 

1 -(2-(6-(4-methanesulphonyl-phenoxy)-2-pyrazin-2-yl-3H-te 1 -yl)-et 

hanone, 

2-fluoro-l-(2-(6-(4-methanesulphonyl-phenoxy^^ 
n-l-yl)-ethanone, 

5- (6-(l-acetyl-pynx>lidin-2-yl)-2-pyridin-2^ 
l-(2-(6-(4-methanesulphonyl-phenoxy)-2-pyrid^ 
methylamino-ethanone, 

1 -(2-(6-(4-methanesulphonyl-phenoxy)-2-(l H-pyrazol-3-yl)-3H-benzimidazoK5-yl)-pyrrolidin- 1 - 
yl)-ethanone, 

l-(4-fluoro-2-(6-(4-methanesulphonyl-phenoxy)-2^ 
n-l-yl)-ethanone, 

N-(5-(6-[l-acetyl-pyrrolidin-2-yl]-2-pyrid 
mide, 

l-(2-(2-(5-bromo-pyridin-2-yl)-6-(4-methanesulphon^^^ 
din-1 -yl)-ethanone, 

N-(2-(2-[6-(4-methanesulphony l-phenoxy)-2-py ridin-2-yl-3 H-benzimidazol-5-y 1] -pyrrolidin- 1 -yl 
)-2-oxo-ethyl)-acetamide, 

6- (l-acetylpyrrolidin-2-yl)-5-(4-(methoxymethyl) phenoxy)-2-pyridin-2-yl-lH-benzimidazole • 
mono trifluoroacetate, 

1 -(4-((6-(l -acetylpyrrolidin-2-y l)-2-pyridin-2-yl- 1 H-benzimidazol-5-yl) oxy) phenyl) 

pyridine-2(lH)-one, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-(5^ 

oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

(2-(2-(5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin- 1 -yl)-2-oxoethyl) methylamine, 

6-(l -acetylpyirolidin-2-yl)-5-((6-[[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yl) 

oxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 

6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyrazin-2-yl-lH-benzimidazole, 

5-(l -acetyl-3-fluoropyrrolidin-2-y l)-6-(4-(methanesulphonyl) 

phenoxy)-2-pyridin-2-yl-l H-benzimidazole, 



©Rising Sun Communications Ltd. 



http://www. risings un. co. uk 



WO05-063738 



347 



Caution : Translation Standard is 
Post-Edited Machine Translation 



6-(l-acetylpyrT0lidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 

5- (l-acetyl-5-methylpyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy )-2-pyridin-2-y 1- 1 H-benzimidazole, 

6- (l-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(6-(methoxymethylpyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

2-(2-(5~(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanol, 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl) phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidine- 1 -carboxamide, 

5 ».((6-( 1 -acety lpyrrolidin-2-yl)-2-pyridin-2-yl- 1 H-benzimidazol-5-yl) 
oxy)-2H-l ,2-bipyridin-2-one, 

3.(4.((6-(l-acetylpyiTolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl)oxy) 
phenyl)- 1 ,3 -oxazolidin-2-one, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yl) oxy)-2-pyridin-2-yl-l H-benzimidazole, 
6-(l -acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-yl pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetyl-3-fluoropyrrolidin-2-yl)-5-((2'-fluorobiphenyl-4-yl) 
oxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 

3- (4.((6-(l.acetylpyn-olidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) 
phenyl)- 1 ,3-oxazolidin-2-one, 

6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-yl pyridin-3-yl) 
oxy)- 1 H-benzimidazole, 

6-(l-acetylpyirolidin-2-yl)-5-((6-(5-methyl-[l,2,4]-oxadiazol-3-yl)pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(4-((6-(l-acetyl pyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) ethanone, 

6-(l-acetylpyrTolidin-2-yl)-5-(4-(5-methyl-[l,2,4]-oxadiazol-3-yl) 

phenoxy)-2-pyrazin-2-y 1- 1 H-benzimidazole, 

6-(l-acetyl-5-methylpynrolidin-2-yl)-5-(4-meto 

midazole, 

N-methyl-2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanamine, 

6-(l -acetyl-5-methylpyrrolidin-2-yl)-5-((6-(methoxymethyl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl-lH-benzimidazole, 
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l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yW 
hanone, 

1- (l-(6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin^^ 

2- yl)-ethanone, 

1 -( 1 -(6-(6-ethanesulfony l-pyridinO-yloxy)-2-pyra2in-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl 
)-ethanone, or 

l-(l-(6-(6-ethanesulfony]-pyridin-3^ 
lidin-2-yl)-ethanone. 

20. A medicinal composition comprising the following (l)-(3) to be used for therapy, prevention 
and/or delay of onset of type II diabetes mellitus; 

(1) a compound in accordance with any one of Claims 1-19, 

(2) a compound of 1 or 2 or more, selected from the group comprising following (a)-(h), 

(a) other glucokinase activator, 

(b) bis-guanide, 

(c) PPAR agonist, 

(d) insulin, 

(e) somatostatin, 

(f) a-glucosidase inhibitor, 

(g) insulin, and 

(h) DPF-IV (dipeptidyl peptidase IV) inhibitor 

(3) a pharmacologically acceptable carrier. 

21. A glucokinase activator containing as effective ingredient a compound in accordance with 
any one of Claims 1-19 or pharmacologically acceptable salts thereof. 

22. A therapeutic and/or preventive agnet of diabetes mellitus containing as effective ingredient a 
compound in accordance with any one of Claims 1-20 or pharmacologically acceptable salts 
thereof. 

23. A therapeutic and/or preventive agnet of obesity containing as effective ingredient a 
compound in accordance with any one of Claims 1-20 or pharmacologically acceptable salts 
thereof. 
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(57) Abstract: A glucokinase activator; a therapeutic and/or preventive agent for diabetes or a therapeutic and/or preventive agent 
for complications of diabetes, such as retinopathy, nephropathy, neurosis, ischemic heart disease, and arteriosclerosis; and a thera- 
peutic and/or preventive agent for obesity. The glucokinase activator is characterized by containing either a 2-heteroaryl -substituted 
benzimidazole derivative represented by the general formula (1-0): 1 RING A (1-0) [wherein X represents carbon or nitrogen; Xi, 
X 2 , X 3l and X4 each independently represents carbon or nitrogen; ring A represents, e.g., a 5- or 6-mcmbcrcd nitrogenous aromatic 
heterocycle represented by the formula (II): 1 RING A (IT) (wherein X represents carbon or nitrogen); R 1 represents aryl, etc.; R 2 
represents hydroxy, etc.; R 3 represents -(C^ alkyl), etc.; R 4 represents -(Cx_ 6 alkyl). etc.; X 5 represents -0-, etc.; a is 1, 2, or 3; q is 
an integer of 0 to 2; and m is an integer of 0 to 2j or a pharmaceutical ly acceptable salt of the derivative. 
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SRcK«m^7Xtt«ffi^f£<^§ [09*. tf, 7x1/ (Fe r r e T) 

3^->3> f-fj^^ 7;w^-^-r>-3 >x n-i &)v 

n^t-t* (Correct ion of diabetic altera 
tions by glucokinase), ^ny-j^ >ifX Or~f 
If ±'ys±)V 7*f5- *7 ir>fi>WX *7 If a-x7 
X— (P r o c e e d i n g s of the National Acad 
emy of Sciences of the , U. S. A. ) , |93i, 
1 9 9 6^ P7225-723 0#H?J . 

L fcHfrSUg© 3 -7n aft * xT7s 37 * V»TaB3ft«US ftfc b T H 
MODY2 (maturity-onset diabetes of 
the young) Lm£nz^&zWmm&&&r 2>mM\Z&\,*T # )Vn 



WO 2005/063738 



3 



PCT/JP2004/019843 



(Dmmtft'oTKZ W>^y h (Vi.onnet N) 7 

T^T^fT, ^'J^X (Nonsense mutation in t 
he glucokinase gene causes ear ly-on 
set non-insulin-dependent diabetes 
mel 1 itus) , ^ft- yx^^ (Nature Gene 
tics) % &3 5 6#, 1 9 9 2^ p 7 2 1 - 7 2 2#H8] „ 

0, ^©ck'S^Afc^WgJfiLft^^^-r [fcl&tf, ^K-y— (Gl ase 
r B) 7?5U7JV /W/^^aU'XA W 

T> T^tV^t^^ ^n^^-if ^-f-fy 3 > (Fami 
lial hyperinsulinism caused by an a 
ctivating glucokinase mutation) , Za- 
-lytf^yY ^r^X> (New England Jour 

nal Med i cine), ^3 3 8t, 1 9 9 8^ p 2 2 6-2 3 0# 

(Ventromedial hypothalamus, VMH) lzm.MiL 



WO 2005/063738 



4 



PCT/JP2004/019843 



^>5/^-zL-P>«4g^^n-x^« (5-2 OmM) 

£ El&fc if ^ b £ * # nX£«!££ tiT l^oT 
ffFlu ^ «(cJd^- V H M 0 £01, n - if ^ttjb £ff 5 till £ tejfo. 

/^>X-Y 5 ¥V~)imm&t LTiZ, TIB^ 



•caSttSfc-frttl&JBfcSnT^S M 2000-02643 0# 

SI] 0 




WO 2005/063738 



PCT/JP2004/019843 



tfc, ^>xv ^ yv-mmfct lt&, tiesc 




rmzn&ik&mmmztiT^s mx-it, wo 200401796 3# 

M) o 

^^k'g-t/cDffl^^ Facto rXa^Fac torVI Ial. 
(1) 5C (I -0) 




A«-HR3 ) 



m 



WO 2005/063738 



PCT/JP2004/019843 



Amu, a (i i) 



mf-zmpuzmmsnvT^xb^ (^i i*(DN*rmztiz^mmT 
mmm tyx. =.jvx\t tf u *?>v tarns vtcym^ b , 

^-^lX^WbT^T^J;^) 

R 2 «, ^n^tl^LT, tHD^y, *;k5;k -CH 3 _ a F a , -OCH 
3 _ a F a , CN> AD^'X C^TJk^kXte:- (CH 2 ) ^OHS: 

R 3 ($, -C^gT^JK - (CH 2 ) ^e-OH, -C (O) -00,^7)1 
- (CH 2 ) 1 . 6 -OC 1 _ 6 7)l^r)V, - (CH 2 ) X _ 6 -NH 2 , v7 

J, -c (o) -c^yjMMk ad^'x -c 2 _ 6 7;^^;k -oc^ 
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5 -C (O) -C^eTJWM^Cj.gXJWl/kL AD^, 757, CN, 
t Fo^y, -O-C^eTW, -CH 3 _ a F a , -OC (O) -C,_ 6 7)V 
*r)V. -N (C,.,7MJW C (O) O-Cn/K;!/, -NH-C (O) 
O-C^eT^W 7i-;K -N (R 51 ) R 52 \ -NH-C (O) -C x _ 6 

7;wk -n (c x _ 6 7;ww -c (o) -Cx_,7;wpxtt-NH-S 

10 (O) o- 2 -C 1 - 6 7;WPTRSI$nTViT'b«fcVJ) > 
-C (S) -C 3 . 7 ^07JWK 

-c (s) -c 1 . 6 7;^;k 

-C (O) -0-C,. s 7WJk 
- (CH 2 ) o-4-N (R 63 ) -C (O) -R 5 \ 
15 -N (R 53 ) -C (O) -O-R 54 , 

-c (o) -7U-;u (K7U-;nau Any^Bft^nt^Ttiiw , 

-C (O) -^tMli, 

-c (o) -m®mmm,- 

20 «-0-C 1 _ 6 7;i/^Tg^$nTViT i fockV>) ) , 

7xn;i/ (t7x-;nt /\oy>, -c 1 _ 6 7;wk -o-c 1 _ 6 7;wi/ 

AD^>, CN, zM^;k COOH, 757, tf^V, tHD^X kh*p 

25 R 51 RtXR 52 «, -en-^na^bT, fcfcJKT, -CLeTW^t*, 
SfcfcJST?, R 51 R^R 52 ^-^tfj:oT^-r§47J;S7M©^^ 

R 53 teu 7Km^X«-C 1 _ 6 7;Wl'^^L, 
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R 53 0R 54 O7Wi-N-C (O) -ttf-mzf^TKl$,TZ>4TbW 
R 53 MR 54 ©7TOi-N-C (O) -0-t^(^oTMt§4 

x B tt, -o-, -s-, -s (o) -s (o) 2 -, wm&x\$-o-c 

a«> *n^*Ufifc£LT\ 1, 2Xtt3 0S8fc&3*U 

-S-> ~S (O) -Xtt-S (O) a -T?&0, X 5 (D^W^-&T 
^172>S3 0R 4 T1Ifc£nWT'b«kV>) Tf*5«^, X 5 ^«^T 

(2) . a (1-0) X 1 755X 4 *t^T«*«^Tf*«mffi (1) |B«0-fb 

(3) 5« (1-0) X,#-0-, -S-, -S (O) -S (O) 2 - 

(4) 5£ (1-0) T*£ftSftl=r»\ (I-l) 




(I-l) 
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i 75^4^3 5 xtt 6 ti<Dit2m%mmmm m^m^mmmmmt. 

-S (O) -Xte-S (O) 2 - 

(5) S (1-1) <K R 1: ^fc, 175M3©R 4 Tg^$nTViTfeJ;^ 

(6) a (I-l) R4?#t, ^ilf, ^tk^fttf£*IiC^5fc 
£1¥J; D iliRSns ^fngf$ 1 75S4WT3 5 XU 6 A<Z)$£*3r5gft 

(4) l2®0^-&#iX«^©^#fi<J{l^$tl§^, 

(7) & (I-l) tf, R 11 ©-^, 17353©R 4 TgJfc$nWTfe«J;V> 

«*8t (R-g-a*3Sr#JIH8*|Rtt, 173S3©R 4 Tgg|£ftT^Tt>J;^) T 

(8) 5£ (I - 0) ifi, (1-2) 



R 11 ^ 175S3©R 4 -r*^$nT^T ! bJ:^7x-^T*§^\ 




31 



(1-2) 
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3©R 4 T«m$tlT^TfeJ;Vi) £tkU 

S (feR 12 tt> 175£3©R 4 T?1Iift$nWTfe«k<, S-fc, ttftEftiftP, It 
JttF*«*in?»S€'&k:tt, -filial X&2WbT^Tt>£^) T&D, 
X 51 ^-0-, -S-, -S (O) -Xtt-S (O) 2 -T*D, 
X 52 #-0-, -S-, -S (O) -S (O) 2 -XfcJ3MS-&T?fcD> to© 

o) ^ d-2) r i2 ^\ mmmzmfo-tz^umi'tLT. 4>&< 

* JSCW e> D PJ^fc 1 75M 2 W hX V*T «fc V> 4 75 
S7AOfi»l0#as*J»tel|«*|| (R^£«lt^|K«9it». 175M3 0R 4 

xmmznx^x^) x$>v. ao, x 52 w^^^^^, r 12 

tlS^DJS : ?*175S2^rbTViT , b«k<, S^ilZl^^lXtt 
2Jrr*5 73rS7JI©*if*||SI!f«tt*at (tt5 7S57AO**attt, 
3 0MIBR 4 Tg^$nTV^TfeJ;Vi) T&D, ^O, X 52 #, -O-, - 
-S (O) -X\t-S (O) 2 -Tfc3MBe (8) C«©^*Xtt-tO 

do) a d-2) 4>, r i2 ^\ mmm&mtz^um^tisx, 
&mm?frZfczw&Qm&2nz^um?%i7bm.2iiLx^x'b&^4 

R 4 XWmtlX^X&^) T&D. fro, X B2 #¥«S£T*5ffi3B (8) fEM 
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(i i) a d-2) 4»> r 12 ^ mmmzmf&T&MTtvT, ^<t% 

5 7M©*t^te> 175S3©tftfaR 4 Tg&2ftTl>TfcJ;l>) fro, 
X 52 ^\ -O-, -S-, -S (O) -X&-S (O) 2 -T£3iute (8) IB 

(12) 5£ (1-2) R 12 ^\ »Sg£*i/&T3^Dl£T<>:LT, '>& 

10 mmiM^f,^5Wa;DS^$n^AxD^^17!>S2WLT^T : bJ:<, 

52 fr\ -O-T&SiifB (8) IB«©^^Xtt^-©m^fcfF^$n^fc 

15 se>c, *^hj«, 

(1 3) ^ O-i) fr\ 3; (i-i i) 



20 (14) 5£ (1-12) *©X 51 ^~-0-T&Sj|fifB (13) IBiSM^ 
(15)^(1-1)^^(1-12) 




(I-H) 
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(1-12) 

(1 6) 5£ (I -1 2) *<DX 51 #\ *H-0-T^SMfB (1 5) fB«CDtt 
(1 7) ^ (1-2) 4>0R 12 ^, a(III-l) 



10 (IH-2) 

K+« ntt, 175M3©^$c£^U R 41 teu MIBR 4 <h|W|U;«^^-r§] 

(18) ASW«, 175S3©if|BR 4 'ritjft$nWT'b«kK ^fl/UJk -f 
15 ^^/U;K -YV^TVU^ ^7v7l/U;k ttW7W)W hVTV 

u;k **uvy;k -Yy+uvu-fk tr^s^k trys^k t?yy>^;k 
t? ^ y u « tr y s ^zji/T & § t&sa (i) (17) ©^tou^h 

20 d9) s (i-o) T-mtsnzitf?®^ 




'n R 41 
(MM) 



XteiS (I I 1-2) 
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5- (4-*&>xjvfc—)V-7x./**/) -2-t:^v>-2 — nv-6- 

( 2 - ts )Vn^ Jl/-7x/ty) — 1 H- /v \>X-f 5 
5- (2-*JP/t ; E'fJ|/-7i;^y) - 2-kfU> ? >- 2--f;i/- 6 - 
(6 -^>*;^-;i/-t°u^>- 3 —ifrtti/) -1H-^>X-T^y 

5 

5 - .(2-*;p/w;i/-7xy+i/) - 2 -tf?>?>- 2 -^ 6 - 
(6-^^>x;i/^n;i/-t!u> ? >- 3 — -OM-^vO - iH-^>X-f$^ 

5- (2-7MD-7i/^» - 2-tfU^>-2 — T7P- 6 - (6-* 
5- (2-^7;^PXh^v-h°U> J >-3-'f;i/^S/) -6- (6-* 

*>x;i/*x;u-if Uv>-3-<;i^^>) - 2 - tf us»- 2 — f l 

5- (2-^7;p^d^ h*5/-eu$?>-3-> ov*-*^) -6- (6-*- 
15 ^>x;i/^-;i/-tfU> ? >-3-'i , ;v^v) -2-tf^> ? >-2— r;i/- i 

5- (2-5?7)l*U* h*i/-KU5?>-3— OM"*^) -6- (6-^ 

^>^;i/*=;p-t?u^>-3->f;i/^5/) -2- (1 lH-tf 

20 5 - (2->7y-7i;^» _2-tfij>?>-2— f;i/-6- (6-X* 

>x;i/^-;i/-tfUv>-3-<;v^>') - ih-^>x^=^V-;k 

5- (2-7Mn-7x/+y) -2-fcfU^>-2— (6-X 

^>x;i/^x;v-tfu^>-3— - 1 H -^>x-f 

5- (2-7MD-7i/^y) -2- ( 1 H- Ey^-)V- 3 — f;W - 
25 6 - (6 - I^>7jl/«-k°iJy>- 3 --f - lH-^X-T 

5- (2, 3-y7WD-7i/^y) -2- ( 1 - 1 H- fcf 7 

V-)V-3--f)V) -6 - (6~x^>x;i/sKx;i/-tf>j v>- 3 --r;i/^-^ 
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5- (2, 4-y7MD-7i;+y) - 2 - tf 7 2 --f >- 6 - 

( 6 -x^>x;i/*x;i/-£y^>- 3 - ih-^>X<5^ 

5- (2, 5-^7^n-7x^y) - 2 - tf U v>- 2 --01/- 6 - 

5 (6-x^>7,;u^n;i/-tfij^>-3--r;^^v) -ih-^>x-ts^ 

5- (2, 6-v7MO-7x;^» - 2 - tf^^>- 2 6 - 

( 6 -x^ >tji/*-;p- e u s?>- 3 — r ;i^^>o - iH-^>x-f5^ 

10 5- (2, 6-^7MD-7i/^y) -2 - ( 1 - ;* ?)V- 1 H - 

V-)V-z-4 M -6- (6-x^>x;i/7jN-;i/-tfUv>-3--r;i/^ 
~» -ih-^>x<5^V-;k 

5- (2-7MnH'Jy>-3-^fM+y) -6- (6-X^>7Jl^x 

;i/tf j v>- 3 —ifrttt/) — 2 — tf u s»- 2 -- r;i/- 1 H-^>X-f 5 
15 ^i/-;k 

5- (2-7MDtf'Jy>-3-fJV^y) -6- (6-X^>7Jk*X 

;i/t°u^>- 3 --r;i/;t=^» -2-tf^^>- 2— r;v- ih-^>x^5 

5-. (2-^DPtfU^>-3— f;i/*^» -6- (6-x^»;;1/7Jnx;1/ 
20 tfu> ? >-3— r;M-*-» -2-t°u> ? >-2-'f;p-iH-^>x-r5^ 

5- (2 -^nntf'J v>- 3 —f - 6- (6 -x^>x;i/*x;w 
tru s>>- 3 --i iiar*^) - 2 -if ^yy- 2 ih-^>xVs^ 

25 5 - (2->7; tfU^>-3-^;i/^i/) -6- ( 6 -x^ >tji,*- ;i/ 
tfU^>-3-<;i/;f*>') -2-tfUv>-2--f;i/- 1H-^>X-T5^* 
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5- (2-y7MD^ h^>-fcfU v>-3--f;l/:t*v) -6- (6-X 
^>x;i^xju-t?u^>-3-- tM*r*s) -2-tfU^>-2--r;i/- 1 

5- (2-y7Mn^ h^rv-h°Uv>-3— OM^S/) -6- (6-X 

5- (2-^7;v^-a^ h^'>-t°u^>-3— r;i/^^» -6- (4-x 
^>x;i/4Nx;u-7xy^>') -2-t°u v>-2-<;i/- ih-^>x<5 

10 5- h*rS/-\ZV?>-3-' fjM"*^) -6- (4-X 
^>XMr.Jl/-7i;^y) -2-tf^v>- 2-" 1H-^>X^5 

5- (2, 6-^7MO-7x7+y) - 2 - tf' J v>- 2 — f;i/- 6 - 

( 6 - * ^ >tji^x;p - hfUv>-3— r ~» - 1 H - ^ >x-r 5 ^ 
15 ^/-;k 

5- {2-ts)Vn^ JV-7i7^y) - 2 - t!D $»- 2 6 - 

>7Jk*x;i/- tf 0 5»- 3 -^M^s) - 1 H-^>X-T 5 * 

5- ,(2-7Mn-6-y7;-7x;^y) - 2 - If U i?>- 2 — 
20 6- (6-X^>X;i/*XJl/-krUi?>-3— r;kt*-» -lH-^>X-f 

5- (2-7;i/^a-6-*;un^E^;i/-7xy^5» -2-t?u^>-2- 

<;i/-6- (6 -I^>7M-J]/-EU y>- 3 -^M^y) -1H-^ 

25 5- (2-7J^D-6-j3M^Jl/-7x;^y) -2-tf^>-2- 
-iJV-6- (4-X*>7Jk*-jl,-;7x/=^>) -1H-^>7V5^;- 

;k 
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5- (2-7Ma-6-y7;-7x/^» - 2 - \Z5V>- 2 --f )),- 

6- (6-x^>^;p*-;p-tfU> ? >-3— -nvsMrvO -iH-^>X-f 

5- <2-7;^d-6- (fb77-;H5- r;w) -7i;^» -2- 
5 k'7^>-2-<;p-6- (6-x^>x;pfc;p-tfUv>-3— 
-ih-^>x-T5^/-;k 

5- (2-^7;^D^b^>-tfU^>-3— f";l/^+'» -6- 
0-4-^^>7M-JP-7iy^» -2-tfU^>-2— f;l/- 1H- 

^>x-f^y*-;k 

10 4- (2-7J^n-7x/^'» -2- (tf U '7>- 2 -6- 

4- (2, 6-^tD-7x;^» -6- (6-*^>7Jl/*~;i/-tf 
•Jy>-3--fM^y) -2-t°7^>-2-f JV- lH-^>X-f 5^ 

15 4- (2, 6-i?7Mo-7x;^y) -6- ( 6 - >Z)Vfc~)V- tf 

u s»- 3 --dv**^) — 2 — tf u v>- 2 --r;i/- lH-^>^5^ 

4- (2, 6-y7JVtD-7x/ + y) - 6 - ( 6 -X* >X;l^x;)/- tf 
U5?>- 3-<;V^5/) - 2 -H^v>- 2 --f )V- lH-^>X^5y 

20 »/— ;k 

4- (2, 6-77^n-7x/*y) -6- ( 6 >x;i/7fcx;i/- t? 

U5?>- 3 --i)Vjr*is) - 2-tf u v>- 2 ju- 1 H-^>x-r = ^ 

4- 2-vhHu-tf'J> ? >-3--r;^+ 
25 ~» - 6- (4-I^>7Jl/»-7x/^y) - 2 - tf >J z?>- 2 
;l/ - 1 H - ^ >XV 5 ?V-)Vs 

4- (2, 6-^7;^D-7xy^y) -6- ( 6 >x;kfcx;]/- tf 

Us?>-3— Okt^vO -2- (iH-tf^y-;i/-3— f;w -ih-^ 
>xV s ^V-;k 
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4- (2-7MD-7x;^y) - 6- ( 6 -x* >x;i/*x;w- M u 5? 

>- 3 — -r;^*5/) - 2 - tf^>?>- 2 — r;i/- 1 h-^>x<$^v-;k 

4- (2, 3-y7Ma-7iy^~» -6- ( 6 -X^ >7Jl/*x;i,- 1! 

4- (2, 5-y7Mo-7i;^y) -6- ( 6 -X^ >X;P#x;i/- t? 
U y? > - 3 - -f )V**r y-) - 2 ! - t° U 5? > - 2 - -f Jl, - i H - ^ >X-f 5 # 

4- (2-y7;-6-7^D-7x7*y) -6- ( 6 -X^ >7.;i/^- 
tf U S»- 3 —ffr***/) - 2 - v>- 2 --f;i/- 1 H-^>X< 

4- (2-y77-6-7Mn-7i;+y) -6- (6 -y^>x;]/*x 
tf U y 5 ^- 3 — f - 2 - tf U v>- 2 — f;i/- 1 H-^>X^ 

4- (2-y7;-6-7J^D-7x7^y)'. -6- (6-**>X;i/*X 
1- (2- (6- U^>-2-^M+y) -2-fcfUv 

>- .2 — - r;i/- 3 h-^>x< 5 —r;» - tra us?>- 1 

;W -x^yx 

1- (2- (6- (6 -^^>x;i/^x;i/-tfu v>- 3 — r;M-*$/) - 

2- tf>jy?>-2-^;i/-3H-^>X-r5^y-;i/- 5— -fcfoUv 5 

1- (2- (6- (4-hFD^y^fJV-7x; + y) -2-fc?Uy*>- 
2 3H-^>^$^;-^ - 5 f;i0 -fcfDU> 5 >- 1 --f 

1- (2- (6- '(4-^^>7W-;V-7i;^'» -2-tfU> s >- 

2 --r;i/- 3H-^>x-f 5 --r )V) - tfa uv>- 1 -<f 
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2- (6- (4-^^>7;i/*"Jl'-7i;^y) - 2 - tf U V s > — 2 --f 

;v-3h-^>xV5^/-jv- 5 — f ;u) -t!P'j> ? >- 1 -*;i>jtf*i*-5 

2-tFP + y-l- (2- (6- (4-^^>XM-Jhl-7i; + 

5 -» -2-KU^>-2-^;i/-3H-^>xV5^^/-;i/-5— r;i/) -h 
p»j^>-i- -r;i/) -i^;x 

1- (2- (6- (6 -X^TJl^X^-tf U 5?>- 3 - 

2 - tfu^>- 2 — r ^— 3H-^>x-r =-^7-;u- 5— r;i/) 
y-\--i)V) -jL$>;>, 

10 1- (2- (6- (4-^^>XM^-7x7^'» -2-tf^> ? >- 
2 -<;.!/- 3H-^>X^5^/-JK 5 ;U) -fcfPU v>- 1 

2-7^^-D-l- (2- (6- (4-^^>7M-JK7x;+y) - 

2 - if u > - 2 - -r ;i/ - 3 h - ^ >x-f ^ ^ - 5 - -r ;v) - tf D u ^ 
15 >-i — r;w -x^yx 

5- (6- (i -T-t^;i/- if 2 --r;w -2-t?y>>>-2— < 
i H-^>x-f ^v-;u- 5 — <;k^>-) - try s»- 2 -#,m^x 
hj;k 

1 -. (2- (6- (4-^^>XM^-7x7^y) -2-H'Jv>- 
20 2 -<JV-3H-^>X-f$^y-Jl/-5-fjV) -tfnUv>-l--f 

1- (2- (6- (4-^>7Jl/*x;i/-7x/*-» -2- (lH-tf^ 

3-<;i/) - 3H-^>x-T5^y-;p-5--r;w) -t:ny>>>- 

25 1- (4 -7)V*U- 2 - (6- (4-^^>7M^l/-7x;^y) - 

2 - try 2 — r ^u— 3H-^>x-r 5— r;w -tray 5? 

N- (5- (6- (l-7ir5 1 ;U-h 0 0Uv>-2--r;i/) -2-tf>J^>- 
2 1 H-^>7V S^V-Jl'- 5 -^M+y) -bfy v J >-2— f 
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1- (2- (2- (5-^nt-HUy>-2-<jW -6- (4-*^>X 

5 N— (2- (2- (6- (4-^^>XJl/»-7i/^y) -2-tf'Jv 
>- 2 3H-^>X-f 5 -^JW -tfPU^>- 1— f 

;W -2-^V-X^;i/) -7ir^5 h\ 

6- (i-7*fe^;nfnu^>-2->f;W -5 - (4- <* h^^^^P) 
7xy^>')-2-t:U> ? >-2--r;i/-iH-^>xV5^y-;i/--hU 
io 7;vtnS8l, 

1- (4- ( (6- (l-T-k^tfDU>?>-2— OV) - 2 -tf U 

2— r;i/- iH-^>x-f s^/-;v-5— r;w 7x^w tf u ^ 

>-2 (1H) -^"X 

6- (i-7tf;vfcfnu^>-2 — r;W -5- ( (6- (5-^;i/- 

15 [1, 2, 4] -**rW7V-)V-3-'()V) tf U > - 3 — f ;U) 
~» - 2 - tf U 5»- 2 -- f 1 H-^>X-T 5 ^V-;k 
(2- (2- (5- ( (2 ' -7;^Plf7x=;V-4-^ OV) - 

2-tru> 5 >-2— r;p- ih-^>xV5^v-;1/-6— tfpUv 5 

20 6 - (l-T-fe^;HfP'J> ? >-2--r;W) - 5- ( (6 - ( [1, 2, 

4] -**u-5?:ry-;i'-3->f;w tfu> ? >- 3 — r;w - 2 - tf 
u-^>-2— r;i/- iH-^>x-r s^v-;k 

6- (l-7t5 L ;Hfn'J^>-2-fj|/) - 5- (4- (2-^^;l/-2H 
-fb7!/-;i/- 5— f;W 7i^y) -2-tf^> ? >-2--f;i/-lH- 
25 ^>X-f5^/-;k 

5- (1 -7iz9MI/- 3 -7;^PtfPU v>- 2 — f;l/) -6- (4- (j* 

3?>x;i^~;i/) 7x;^» - 2 - tf u v>- 2 iH-^>Xf s 

6- (i-7-fe^;n;pU5?>-2 — r;w -5- ( (6- (2-^^;i/-2 
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H-fh7 7-^- 5 -- OW tf U>?>- 3 — f;W ^v) -2-tfU> ? > 

- 2 — r )v- 1 h - ^ >x-r s jr*s—)V* 

6- (1 -Ttf^lfO'J 2 — r;W -5- (4- (2-^^J|/-2H 

-fh77-JV-5-^;i/) 7x^-» -2-tfU> ? >-2— <;v-ih- 
5 ^>X-fS£V-;K 

5- (l-7*fe^ 1 ;P-5-^5 1 ;i/K0U^>-2— r;w -6 - (4- 

6- (l-T-t^;l/tfO>Jv>-2—f;i/) -5- ( (6- (2-*^- 2 

10 H—rhvV-fr- 5— r;w tfu^>- 3--r;i/) j^vO -2-H^i?> 

- 2 i h-^>x-t 5 W-;k 

6- (l-7ir5 i ;HfDU^>-2— -5- (6- (*h*$">WH£ 
U5»-3 — OV) ttis) -2-tf'Jv>-2--f;i/- iH-^>x-r^y 

15 2- (2- (5- (4- (2-/^-2H-fh7 1 /-JH5-'f;W 7i 

y * - 2 - tf y 5? > - 2 — < - i h - ^ >x< 5 y - 6 - >r ;io 
tray>>>- i -> r;w -2-wx^;-jk 

2- (5- (4- (2-^^;W-2H—rh5!/-;W-5--> OW 7z7^> 

) -2-tru> ? >-2— r;w- iH-^>x-f5^7-;K6-'f;w tfay 

5 ' - ( (6- (l-7-fe5P;i/k°oUv>-2--rjl/) -2-tfU^>-2- 

-f ih-^>x-T5^/-;w- 5— oio ^t*^) -2H-i, 2 ' -tf 

3- (4- ( (6- (l-TW;HfPU> ? >-2— -2-h°Uv>- 

25 2— ih-^>xV5^v-;i/-5— r;» 7i-;w -i, 

3 -:**UVU > f >- 2 

6- (l-7-fe9\>VbraU5?>-2--O10 -5 - ( (6 -y^MUf'J 
3— f;U) -2-tfUi?>-2— r^-iH-^>x<5^/-;K 
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6- (l-7-fc^;i/k°PU^>-2-i';i/) -5- ( (6-fcT7S?>-2-< 

6- (l-7i?3S>l/-3-7;i^PtfnUv>-2--f;]/) -5 - ( (2 ' - 
7)V*U\£7x.-)V-4—t)V) #*5/) - 2 - tf U v>- 2 — f 1 H- 

3- (4- ( (6- (l-mjHfO'Jy>-2- OW - 2 

2— -f;i/-iH-^>X-f 5^A-;i/-5 — f;w 7xzjw -i, 

3 - ^U-\/U S»- 2 -^->, 

( (6-tf^^>-2— r>Ptf ue^>- 3 — r;w -ih-^>x-t 

6- (l-7Wt:DiJy>-2-'f;i,) -5- ( (6- (5-*^- 

[l, 2, 4] -tW7^-3-^f;w fcry$»-3-- r;w 
~» -2-tf^v>-2— <;]/- ih-^>X-T $y\A-;k 
1- (4- ( (6- (l-7-fe^;HfDU5>>-2— OP) -2-fcf^v>- 

2 - ^- i H-^>x< 5 -^f;w 7x-jw x^y 

6-.(l-7'fe5 1 ;i/tfDU^>-2-^;P) -5- (4- [1, 
2, 4] -Wy/ 1 /^- 3 -- r;W 7x;+y) -2-fc°^y?>-2- 

6- (i-7-fe^;w-5-^^tfnu^>-2— r;w -5- (4-*^> 

N-*3\JP-2- (2- (5- (4- (2-^^-2.H-rh7^- 

5— f;^) 7x^i/) -2-HUv>-2-<;i/- lH-OX-f s^V- 

6- (l-7-fe^;U-5-^^fc 0 0'J^>-2-'f;H -5- ( (6- (* 

h**>*^;w KU5?>-3— r;w -2-tf^^>-2— r;i/-i 
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1- (1- (6- (4-^^>7>;1/^-;1/-7jc/ + ~» -2-tfUv>- 

2 --r;i/- 3 H-^>XW 5^V-;i/- 5 ;i0 - tfo u 2 --f 
;u) -x^/x 

5 l- (l- (6- (6 -^>7ji/*-;i/- tf u 5?>- 3 -- r;i^^» - 
2 - tf u ^ > - 2 - -r ;i/ - 3 h - ^ > x-r 5 ^ ;p - 5 - - r ; w - tr □ u • 

1- (1- (6- (6 -x^>^;i/^~;W-t!U> f >- 3 — UVttzs) - 

2 - hf 7 5> > - 2 — f ;i/ - 3 H - ^ >x-r $ ^a-;u - 5 — -r ;w - tf □ u V 
10 >-2--r;u) -x^/>^b<« 

l- (l- (6- (6 -x^>x;i'*x;i/-tru> > >- 3 - 

15 ssk, #5ew&k 

(2 b) 2IM©m J fRFR^/Xtt58ffi*jl6-e:*fc«)k:ffl^6ti* 
(l) - (3) fr&ftSISXttj&Mr 

( 1 ) fflfB ( 1 ) (19) ©H?*n*» 1 OfclSRCDflflMfc, 

(2) fiTFtf) (a) - (h) *^^5»J:t)a^$n*lXtt2K±0'ft:'&'» 

20 (a) m<o>f)vn*i—> zmmm 

(b) tfX-X7xf< 

(c) PPAR 73XXh 

(d) -f>;*u> . 

(e) 

25 (f) a-^n^-t* BELftffl 

(g) -fXX'JX Rtf 

(h) DPP- IV (^X^XU^X^-if IV) Ifi^J 

(3) m^mz^^ti^m^, 

(2 1) MB (1) 75M (19) O^m^lOlClBftO^'&ftXtt't©** 
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(22) mm (i) 7is (20) (D^rn^i-o\zmm(Dit^mxit^(Dm^ 

5 (2 s) iwhb (i) 7is (2 o) (D^m^i-o\zmm<Di\:^xnt(Dm^ 
mzmmn^^mm^tt^mmo^m-Rxs/x^wnu \zmrzo 

UT\z*Bmw\z&^Tm*6n%mm(DMmz^TmwL, *mmz% 
io ^%m\z-D^x^^\znm\zmmr s„ 

^mmmiz^x, mzmvw^mv, ymomtLx^ vxr<D%<D* 

j£i*u jlj-)V. •I'yyotr;!/, f^jv, <iv? 

sec -7*9^k t e r t -7^;k ^>3Mk ^775;K *:t^> 

20 -fv^>3Mk i, i-^^^d^, l-^wk/^k 2-* 
5F-;k75F;k i, 2 -v*5f;k7n£;k ^s^k -fy^^ i-*5P 
jw^^k 2-*3 L ;w*>3 1 ;k 3-*?Mk^>^;k i, i->>*3\>k7 

?;k 1, 2-z?*^)V7?)V, 2, 2-i?*?-)W3-)V, 1, 

7*^;i/> 2, 3-^^^;^5 t ;i', 3, s-s^ssn^^k l-xg^k^ 
25 ;k 2-x^;k7^;k 1, 2, 2- hU^^7°ntf;k i-x^-2- 

rc 2 _ 6 y;i"jr±;ki ttt, ai«x»a^tt**rr*«*ft2 7556 07;i/^ 

JH£j£#U flRfcT, 7'JJK 2-7°n^x;k 1 -7*f-JK 2-7*r-JK 
2 -j*3SH/- 2 -^r-JK 1 -^>T-J^itfSn^. 
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rc 3 _ 7 ->£D7;MMkj t\t, JWfcWfcfik 09*. ->im7*cnf;k >-7 

r- (CH 2 ) i-e-OHj tbTtt, 0!l;Lfc£, kFO^fl/>, tFD 
r-0-C,. 6 7»j tUH #!l;L&\ *b*^ ih^y, 7°otf^ 

->xtt t e r t -7h^>^#tf e>ns 0 
r- (ch 2 ) ^.-oc^.twji/j ttm WAtf, *b^>^5P;k 

10 ^n-5o 

r-C (O) -!_ 6 7mj il/Tll MxJ£ 7-fe^k x^*;^- 
r-c (o) oc,. 6 7;Wj £i/rtt, *h*^#;w?x;k x 

15 r- (ch 2 ) 1 _ 6 -nh 2 j turn 75 7.?wk 7'5yx^;K 

r-N-v- (c 1 _ 6 7;wu) j ttt, E-x«Sfc*«&fBj&8o rd.e 
20 7;wvj £N£#££Ufc££jftiftu WAfcE, x^7° 
□ t:;kr$A 2 -^^;i/7*^;v- i -*3^7$y^wf sn*. 

r-N—7- (C >6 7MiW J fOH-XttSftSCi^TJVWg*!! 
25 r-CH 8 _.F a J «, ^^;i/*©17iS3©7KmmW7^^0^Tfi^$ 

r-ocH 3 _ a F a j mtzimv r-cH,.,F,j tmmmTttfM&h 
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ate, 175M3©ffi$c£^To 

*%Wfc%Z4k£tfo\zr2\,*TMfcM t #to\zmtt?Z1ttb\z, ^ (1-0) , 

d-iK (i-2), (i-n) xtt (i-i2) c^tffl^en^ 
(i-o) 



x 5 &> -o-, -s-, -s (o) -, -s (o) 2 -, 3Mg-&x«-o- 

10 Ci_ 6 -7»§*t.. 

DflFF&Strtk: 1 7iM 4 4 TIM 7 McDHStXte 9 %L < » 1 0 M©S&£ 

ttt, **aioai«i«iR : fo5soi75S4^ aasjRT, ism 

6 & § iScfc t) M&S ft* at P % 0 , &&3£l*j£lK 

25 itiifiHATDjifi!it2xtt'3tt§^tn ^ne«iwi-x«^ 




q 
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tfDU-Jk 2-tfPUK-;k TifA-;K 2, 5 -v***y If D >J 

2- ^>y:t*y>J/--;k 1, l-yt+VTh^tb'Dn-Jk 2, 

4-^#*y>r^y*y^x;k 2-^-^y- [1, 3, 4] - (4-mj: 

VV-JV) , 2-**i?-yueV~;k 5, 6-^tKor>7yU;K 1, 

3- ^>y^^vu;k [1, 2, 4] -^^itvT^U-;K 2 -71ft 
~>^u [2. 2. 1] A^jk 4-^7yuh^;k wj-y, 2-?, 

s?;k l-^y-i, 3-yt Ho-ry<>Hu;k tf^:7^-;k 
Muy, 1, l-yt+vwwjy, f h7tHDt7^jK 1, 
3-^^-^y^-;k ^tM^-jk 5^x-;k <y y*'j;k -f£ 
^y\u;k tfou;k ?7y*u;k ^7>?7yu;k -ry^7yy;k [1, 
2, 4] -hU7yu;k [1, 2, 3] -Hj7y*u;k tf^x;k -r>h 

U;k tfU5v?n;k ^7^/U;k tf^-^n;k fcfU^n;k fc:y$?;k 

7i£5P>?x;k -fy*U-yy;k troUi^k 2-t:DU F~;k 2, 5- 
^^yfcfD'JHn;k ^kfc'jy, rh7kHD77-JK 7if/\'-;k h 
^'J^K tf^v^k ^^k^'JA xh^b KDtf^-;k <f$^, 

u;k hU7yu;k ^itv7yu;k xh^yy;k fcr^yyjk -r>^ 
•j;k :F7y*u;k ^7^7^u;k bfuys?=;i/xefc!U5?;^ 
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rVTV-jvY WdU^-;k hXiJyA t^Uy^k 7-tfArJk 

trpu;K 7U;k ^x-;k t?^\/y;k -f v*-tf- % /u;k -rv^r 
yu;k -f 5^/u;k **u-yu;k g^/iuk hU7i/u;K 

-jk tru^~;u$j«tf&fts. 

Hf, ^>77 7-;k ^>\Af 5*V»J;k ^>y?t7xZJK *>v?-7 

v^u;k ^>y-ry^TVu;k ^>7#*+f-yy;k ^>y^vw^u 
;k tfUMs^viuk */u;k -rv^/u;k */wj-;k 
u~;k 7^7y^K-»;'j^K -r>Hu;k -r>^vu;k 7y~;k 

7 A0¥3!t®mtt&tt*3jlXtt 5 £ b < tt 6 MO*Wl**S««ff S b ^. 
Rllt 17iM3 0R 4 TB^^nT^Tfe<fc^c 
20 ^uT, R 4 tt, ^tl^M&bT. -Ci.eT^^ (ttTVWH*, 

XteS£3> 175S3©kHn^r'X AD^k -OC (O) -C!. 6 7» 

(ttr;wi/tti75S3 0AD^>T?«i*nTViT«>«kvo xte-oc^y 
25 -c 2 _ 6 7;kr~;k 

-C (O) -N (R 51 ) R 52 > 
-S (O) 2 -N (R 51 ) R 52 

-0-C x . 6 7)V^)V (tC 1 . 6 7Jl'm Any>XttN (R S1 ) R 52 T"I 
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-S (O) o.rCi.JMJK 

-C (O) -C^TJV^JV («C 1 .,7KMi,.ADy>, 75 A CN, 
tHD^X -0-C 1 _ 6 7;i'*;k -CH 3 _ a F a , -OC (O) -C^ 6 7)V 
-N (C^ 6 7)^)l) C (O) O-C^TJM^k 7i"JK -N 
5 (R 51 ) R 52 , -NH-C (O) -C 1 _ B 7 , ;Wr;k -N ( C x _ 6 7;V*;W - 
C (O) -Ci-eT^^VXtt-NH-S (O) 0 _, C ^^l/^keg^tl 
TV>Tfe<kV>) > 

-C (O) -C 3 . 8 y^o7JWK 

-c (s) -c^jm 

10 -C (O) -O-CnTm 

- (CH 2 ) o-4-N (R 53 ) -C (O) -R 54 , 
-N (R 53 ) -C (O) -O-R 54 , 

-C (O) -7U-;P (*7U-;Ptt, AP^>Tgifc£nTVsTfc«kV>) , 
-C (O) 
15 -C (O) -tt*5t, 

20 Aoy>, CN, #;k5;k COOH, 75/, ^V, tFD^X kHn 
*v'75>VX&-hP£*-f. 

S6©7;wu£;iftu *?)V* x^;k yotr;k -rvyotr;K 

25 7*5f;k -f 77^;k s e c-^SSJk tert -7*^;k ^>3\>k 77 

5;k ^^>?;k -fv^>^;K i, l-^^wk/nt^k i-^^;p 
y^;k 2-^^;P7*^;k i, 2-> ? ;*3 1 ;k7pfc!;k ^->;k -fw* 
~>;k i -*3\>wo^;k 2-*3Mi^>^;k s-pww^^k 1, 

1 -v^^kT^k 1, 2-5>*3 t ;k/^;k 2, 2-v^5^75f;k 1, 
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3--J^9-)lf^)V, 2, 3 -z?* i ?)V'7?)V, 3, 3-P^JV^)V. 

i -x^ji/^^;i/> 2 -x^)^^)v, i, 2, 2 - h u ^Ji^ot^x 
i -x^- 2 - ^fj^D^«j*if 5ns. 

tt r-Ci.eTMJH 1 73>M3 ©t HD^-X AD^X -OC 
5 (O) -C^jTmiTWHl 175S3©Any>T?BiHSnTViT 

«b«fcVi)xtt-o-c 1 _ e 7;i/+;PT!«tA*nwT"b<fcK 

io iiiso-oc (o) -Ci.^^tutu mfct ^wi^i^x 
;M-*SX x^X&;i/#x;xt*5x <1v7u}ZM)\'#~)l**i/mwmtf 

WM^M(D-OC (O) -CL.mM, iWBfe«OAPy>K^1fl75 
5311ift2nTVvrfcJ;H. 
15 K«&£©-0-C 1 _ e 7;i'*;P£UTfcJU W*tf, *h*X, Xh^X 7 

o # * x> -fv^n x mmvf z ti% o 

R 4 *^t" T-S (O) o.j-C^eTWj £tt, -S (O) 0 _ 2 -£iufB 

3t*©-c 1 _ 6 7;i'^;wi:*«»'&Lfc*s*i*b,-^Atf, -s-x^;x - 
s-^^;x -s— rv^Dbf;x -s-ynw, -s (o) 2 -/^;k - 
20 s (o) 2 -x^;ng##tf&ns. 

K r-s (o) 0 _ 2 -c 1 _ 6 7;i/^;uj 4 j ©-c 1 _ 6 7;wp«, tHo^> 

r 4 ^t r-c 3 . 8 x^n7Wj thru, mtefe&tm&omimyf 

25 R 4 ^f r- c 2 _ 6 7;ht~;xj fcirctt, iilB^ £ £> n 

So 

R 4 **s*r re (o) n (r 51 ) r 52 j t\t. mm^nrcx\mmm<Dts)w^ 
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R'tm? rc (o) n (r 51 ) r 52 j <Dot>. mmntzx\mmm<Dmm 
9\>k*j;w\^;k v*^;k*7;ww;k ^v:/Dtr;io^i^;w\*^r;k 

R 4 #*f TC (O) N (R 51 ) R 52 j ©513<DN, R 51 R^R B2 *«Hifc 

epu^n;K twjsv* ¥<7V-)v. t;M*u/<*#*wr5ns. ufc 

C (O) N (R 51 ) R»ttm 7if3^>- 1 -#;ktok fcf 

R 4 «-r r-c (o) -0-CL.7WJ ibxtt, fulB^«o r-c 

(O) -O-C^eT^^l/J tra«CD»*mfcH r 6n*. 
R 4 ^T r-c (O) -C,.,7»j t'UTtt, huIB^Hcd r-c 

(o) -d.ejjwi/j twttoafijwwrsn*. 

tt r-c (o) -c x _ 6 t;^;h ;\ny>, tsa -CH 3 _ a F a , 

CN, kFD^X -0-C,_ a 7;V*;k -O-C (O) -C^eTM 
;k -N- (d.eT;^;!/) -C (O) 0-C x _ % T)\,*)V, -NH-C 
(O) O-Cl^W, 7i-JK -N (R 51 ) R 5 2 , -NH-C 

(o) -c^rnwk -N- (c^ej;^;!.) -c (o) -c^t;^ 

;k*Ki-NH-S (O) 0 -2-C 1 _ 6 7;WPT«ft$nWTt)J;Vi. 
^gmS© r;\o^>j £Lx«, «HB^«OAD^>tRItto**«*W f 6 

B^g&S© r-CH 3 _ a F a j tL>T\$> mWM.m<D r-CH 3 _ a F a j tma 
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Mil© r-o-c (o) -Clj/Wj tbxn tm r-o-c 
(o) -c^ej^w tmm<o&ifimi*>nz>, 
5 r-N- (Ci.eT;!/^) -c (o) o-Cj-.y;!/*;^ t 

te, -N- (C 1 _ 6 T,Mf;i') -<hMI3-C (O) O-Cj.JMJ^^ 
L£££*i*U JMfcl$£«, -N (Me) -C (O) O-ter 

Mg$*© r-NH-C (O) 0-CJ..7J14JH -NH-<hMIB- 
10 C (O) O-C^eT^^^^^tfcS&lC^b, ATOKte, - 
NH-C (O) o-pww -NH-C (O) O-X^K -NH-C (O) 

• o— rv^otr^-NH-c (o) -yatr;^«ff,n§. 

mmmm<D r-N (r si ) r 52 j tbxtt, tm r-N cr 51 ) r 52 j tuo 

15 Mfit&S© r-NH-C (O) -C X . 6 7)WV\ t\t. -NH-C (O) - 

\t> -NH-c (o) -nh-c (o) -x^;i/, -NH-C 

(o) — rvyntfjk -nh-c (o) -7Dtf;^##tfe>n*. 

Mfi&S© r-N- (C^eTW) -C (O) -Cj.gT^Jl/J £ 
20 teU -N- (Ci.eT^^W-C (O) - ttufB^8©- C ^ TMiVt^ 

jMfcWfcte, -n -c (o) 

;k -n -c (o) -x^;k -n (x=p;i/) -c (o) — rvy 

dhjk -n -c (o) -- rv^PtrjK -n mv^umm - 

c (o) -^jvmmvf e>n-5o 

25 fefi^S©-NH-S (O) o.j-C^.TMil'tlt -NH-ifuIB-S 
(O) 0 _ 2 -C 1 _ 6 7;i/^^«^bfe*^«ftb> JWfcWfcfcJu - 

nh-s (o) 2 -^5 1 ;k -nh-s (o) 2 -x^;k -nh-s (o) 2 - 
c 1 _ 6 7;^;P±tct&«B««i***rUTViT'b«kVi r-c (o) -c^ 6 T)V 
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turn jyfcftncte, mx\z, 7 jv*u )v#-)i, 2, 2, 

3Mkfr;k^x;k 2-kb*D^>'X5 : j^;i/3l?-;K ;* h*v^^;kfr;i/#x 

R 4 tf^T r-c (s) -c^eT;^;!/] -c (s) -tMSB^© 

(s) -c (s) -x^;k -c (s) -< y 7°o tf;k -c 

(s) -7u\£)vmifimtft>nz>. 

10 R 4 ^"T r- (CH 2 ) 0 _ 4 -N (R 53 ) -C (O) -R 54 J fcfc^T, R 5 

*Vitt, r- (CH 2 ) 0 _ 4 -N (R 53 ) -C (O) -R 54 J 
N (R 53 ) -C (O) -R 54 fcl£^T, -N-C (O) - tR 53 RXSR 54 (D7 

R S3 ^7K^M^X«-C 1 _ 6 7;WHr^D> JOO, r 54 &> -c x _ 6 7;^ 
jkefc^J-g-© r- (ch 2 ) 0 _ 4 -n (r 53 ) -c (O) -r 54 j turn 
JMfcWfcfciU -ch 2 -nh-c (o) -*3Mk -ch 2 -nh-c 

20 (O) -X^;k -CH 2 -NH-C (O) — tV7*U\Z)V, -CH 2 -NH- 

c (o) -7°nh°;k -ch 2 -n(^^;u)-c (o) ->wk -ch 2 -n 
(x^;u) -c (o) -^^;k -nh-c (o) -*^;k -nh-c 
(o) -x^;k -nh-c (O) — rV7"ntr;K -nh-c (o) -7°d 
tf;k -noww-c (o) -*?\>k -n (x^;u) -c (o) -*3\N/^ 
25 *s*wsn*. 

-N-C (O) - tR 53 RtfR 5 *<DC 1 - 6 -7)l*)ltf~mzte?T 47bm 

It. *8£S1X«2*UTV»T*>J:V>) fcjgfifrr***© r- (c 

H 2 ) o-4-N (R 53 ) -C (O) -R 54 J £ Ltlt JW&WfcKk 
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(IV) 




(IV) 

R 4 ^-T r-N (R 5 5 ) -C (O) -0-R 56 J fc&l^T, R 55 te, zkH 

r-N ( R 5 5 ) -C (O) -0-R 56 J ff^-N (R 55 ) -c 
(O) -0-R 56 t^V^T, -N-C (O) -0-tR 55 RtfR 56 O7M^ 

R^^TKSH^X^-C^eT^^Hr^D, *0, R 56 «> -C^eT^Mr 

;kt?*5»&© r-N (r 5 5 ) -c (o) -o-r 56 j turn AttWfcfck 
-nh-c (o) -o-*3\>k -nh-c (o) -o-x^;k - 
nh-c (o) -o-^v^n^;K -nh-c (O) -o-:/atf;k -N 
oww-c (o) -o-^^;k -n (x^;i/) -c (o) -o-pWM§^ 

-N-C (O) -0-<hR 55 S.^R 56 ©C 1 _ 6 -7;i/^r;i/^-^tfcj;oT4 

7 &<D^mmtiimmmm*Mf8,tz>m&(D r-N (r 53 ) -c (co - 

R 54 J tVTte, fllfctf, 5£ (V) 
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(V) 

r 4 ^-t r-c (o) -rv-)Vi t\t, fj)Vtf=.)V£mu&k<D7V-)v 
tr-c (o) -7'J-;h <f>©7U-;n4, MiE£ig©/\n^>fc 

ft, 1755 3fi$$tlWTt>J;V>o 

io R 4 ^f r-c (o) -i&mwmmm tu, tuv^vtmt&^mosm 
t&®&Litm*mi&v. m&m\z\t* mx&, -c <o) -tfD>j;K -c 

(o).-7U;k -c (o) -^x-;k -c (o) -c (o) -t?^/ 

U;k -C (O) — f V^rU-V^UJW -C (O) — T VfT'/'JJk -c 

15 (o) --r 5^yu;i/, -c (o) -c (o) -^tvu 

-C (O) -hUTVUJI/, -C (O) -t^^T^/'JJK -c 
(O) -?7y7^'JJK -C (O) -fh^yUJk -C (O) -tfUv 

;k -c (o) -t?7^;k -c (o) -tru^^;k -c (o) -try 
20 r 4 ^^ r-c (o) -^mwmm t\t, fDv^^tms^moAib 

tt, -c (o) -7if^^-;K -c (o) -t?nys?-;k -c 

(O) -kf^UvV, -C (O) -hXUyZJk -C (O) -7if 

-c (o) -tf^^-jk -c (o) -=E)i^vy, -c (o) 

25 tM'j;, -C (O) -tf^tf^S?-;!,, -c (O) 
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;k -c (o) -vyvvv-jvmfimtfztiZo 

R 4 ^f r/\ny>j tutu, AMB£&® r/\oy>j 

10 

15 S; (VI) 




(VI) 

-x 5 -«, -o-, -s-, -s (o) -s (o) 2 -, mm&x\z- 
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-x s -tbtn -o-> -s-, -s (o) -s (o) 2 -xumm 

R^Xb-^R'H' 17^M3CD«ilB©R 4 T»^$nTViTt)d;Vio )tL 

5 + 7, 7i^fJW"X 2->7;7x;^-x 3->7;7i;+^ 

4-y7/7i/ + y, 2-y7/-6-7M07i/4y, 2-#;W\* ; E 
'f^i^y, 3-MWJV7x;^i>, 4-*M^;i/7i;^X 

2 -y)V*n- 6 -Tjjw^-r ;V7x7 +7, 2 -^?M^t^jV7i; 

+ 7, S-^^WJVW^iy + y, 4-^5 L MM^JV7i/ + 

10 7, 2 -7*^#;w\ ,; E-f;i/7x7+7, 3 -7^^#;wt ; t-f;i/7x7 

+ 7, 4-y^fWJW\^'fJl/7i/^-A 2-^f^y-7x7^y, 
3-/h^y7x/+y, 4-^ h^y7x; + ->, 4-^h^^7x 
7 + 7, 2— f V7'n^7iy*'X 3— f 77atfJV7x;+y, 4— f 
V7*Pl!;i'7x7+y, 2-^^7x7^'/, 3-^f;i/7x7^X 4- 

15 ^Wx7+^ 2-1^7x7^7, 3-1^7x7^^ 4-X?- 
JV7x/^y, 2-7W7x7*y, 3-7't5 1 ;i/7x7+y', 4-7-fe 
fJl/7x7^ry, 2-^^>7>M^-7x7^y, 3 -7> * 77Jl/*x;i/ 
7i7*y, 3-^00-4-^^7X^^7x7^ 4-*&>Z)V 
*-Jl'7x7*y, 2 -X^7*;]/3fcx;V7x7 + 7, 3 -x^ 77Jl/7fcx;i/ 

20 7x7+7, 4-I^>^*-jl/7x7 + y, 2 -7 h+7#;i/tf x;P7x ! 
7+7, 3-^h + 7ijM-JP7x7 + 7, 4-^h+y*M-jV7x7 
+ 7, 2 -Xb + y*M-JV7x7+7, 3-Ih + 7W^7x7 + 
7, 4-xh+7#;M?x;i/7x7+7, 2-kFn^>7x7f>, 3-fc 
Fo^y7x7+y, 4-kHD + 77x/ + y, 2 - fc h*D + y^f;V7x 

25 7+7, 3-tHn^5 1 ;i/7x7 + 7, 4- t FD + y^ Wx7 + ^ 

2- tFD + yXWx7+y, 3-kFn + 7l^7x7+y, 4-t 
HD+i/Xf;i/7x7 + y, 2-*MJP7x7+>', 3-*JVSJl/7x7 + 

4-*Jl/SJk7x7+7, 2- (1-tFD + yI^) 7x7 + 7, 

3- (l-kHD+7l^) 7x7+7, 4- (1 -h Kd + 7X^J10 
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7x7^y, 2, 3-y7MD7i;^y> 2, 5-^7>tD7i;^>, 
2, 4-i?7JPtD7x; + ->, 2, 6-^7M07i;^ 2-7;^ 
D7i;^y, 3 -7MD7i; + y, 4-7M07i/^X 2—7- 
7MD/h*y7x;^X 3-y7Jktn^h + y7xy^y, 4-y7 
5 Mo^h+y7x^^ 2-hiJ7MP^h^y7x;^-X 3 - HJ 
7MD^hty7x7^>, 4-F'J7;l/tP^h^y7x/^y, 2- 
(lH-xh^ N /-;i/-5--r;U) 7x/^y, 3- (lH-fh7V*-Jl/- 
5->OW 7x7^X 4- (lH-rh^^V- 5— -r;w 7x;^7, 
4- (2-^^V-2H-fh7y-JI/-5-fJW 7x7^/, 2- 
10 W7V-)\s-3— 7x/^>, 3- tf*W7V-)V-3— < )V) 

7xy^y, 4- (^+it^7^-;i/-3— r;i/) 7i;+y 2- (5-* 
^;i/^-^^v7\/-;i/-3-<;i/) 7x;^x 3- (s-^fyttwr 
V-)V- 3 7xy^x 4- (5-^^;i/^-^^77y-^-3-< 

7i/^>, 2 .ht'>7ir^77^, 3-^.b^>7x-^ 
15 XJk7 7^K 4-^ h^^7x~;U7;i/77^;|/, 2-^b+y7x^ 

^;P7;i/7j-;K s-^h+^x-j^fji/^?^ 4-*h=^> 

7xZJW^;P7 7-;P2- (5-^7-4, [1, 2, 

4] t^7 4 /-;v-3-^;v) 7x;^x 3- (5-^*7-4, 5- 

S?fc.HP- [1, 2, 4] **W7'/-)l>- 3 fr) 7x^y, 4- 
20 (5-^*7-4, 5-ytFD- [1, 2, 4] **W7V-)V- 3 

)V) 7x/^>, 2- .(N-tFD**>75 5V) 7i;^>, 3- (N-h 
Fo+y75y/) 7x;+y, 4- (N- 1 Ko*->75SV) 7x;^>, 

2 1 -7;^DtT7xx;i/-4— r;M-*->, truv?>-2— optuv^t- 
;k trus»- 3--r;i/7;i/7 7-;k tr>>7>-4 — -oi/tji^t-^ tf 

25 U 4 -<;1/7nM-JP7S7 If US?>- 2 — f^/f+y', t°U-77- 

2-* h+~>tfu^>-3— r;i/^^>, 2-* h+^ifU5?>-4— r;M* 

6-^h^yk , 'Jy>-3-'fWy 1 6 - ;* h^v-tf U ~7>- 2 - 
-1)V**=S, 3 h*-7k? U v>- 2 — f;V3-^5/, 4-^ h^vtf'J -7 
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>-2— ni/^+v', 5-* h^v-tf'J v>-2-^;W"*>\ 6-^4^ 

5 4-^;vtfU^>-2--ov7jU7 7:z;k 3-^5 1 ;i/tfU> ? >-2-<;i/ 

XJk7 7-JK 4-->T7-b°U^>-3--r;i/^-^v^ 6 - ^7/ - tf U v 

> - 3 — r , )vn^ )V - tr u > - 3 - ~> > 

. tfU^>-3— Dittis, 4-^^>x;i/^x;v-tfu^>-3-<;v^ 

10 5/, 2 -v7/-tf U 3 --f;V^+i/> 2 -v^^l/^W^-Y J]/- t! 

: 2-^5=-;htu5?>-3-<;v^7 7-;k 2-7DDt!u> ? >-3--r;i/ 

6 -T-fe^;i/75/-h°U v>- 3 --OV**^ 2-**V-2 
H- [1, 3'] tftf U 6 ' — f;u^-x 4-^^;WtfU^>-3- 

tf U > - 3 — r r x;k 2 - ^ ^;i/tf u s> > - 4 - -f ;P 7 r - 

;K 3-^?;Vtf iJ^>-4-^J^7 7-;k v>- 3 - 

> J >- 3 -<ji/7Ui/*x;k 2 try 3 — ovxjv^=l)W 3- 
20 >wnf U5?>-2— r^;p*x;^ a-^)\m u> ? >-2— r^x;i/* 
xm 5-*^;n?' ji?>-2--Y;K*;w*-;w 6 -j*^;nf ys?>- 2 - 
-r;^;p*-;p, 2-^-^v-i, 2 -yt Kntru5?>- 3 -- om-=^>, 

l-^^;i/-2-^V- 1, 2-vth'nt:'Jy>-3-W>y, 1- 
X^-2-^^V- 1, 2-vhHPh°U> ? >-3— r^^^ 5-7P 
25 J EbTU^>-2-' OM^X 6- (5-*5Ml/- [1, 2, 4] ttW7 

y-)i-3— r;i/-tfu^» -3— r;^*->, 6- ( [1, 2, 4] 
+f-^7v*-;i/- 3 --f;i/-tfy^» - 3 --r;^^^. 1 h-< s^y- 

Jl/-2-fJV7JV7 7rjk 1 -/?JV- 1 H-< 5^*7-^- 2 -<MJP 
7 7-JK 4H- [1, 2, 4] h»J7V*-;i/- 3 --f;PX;l/7 7X;k 4- 
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^fiV-4H- [1, 2, 4] hV7V-)V-3-^)VX)Vyy=.)V, 6- 
(2-^^-2H-f h7^-JV- 5 — -OV) tf U> ? >- 3~Ok**->, 
5- (2-^+y-*^5?TyU5?>-3— f;W kus*>-2— -ok** 
-X 6-t??s?>-2 — f;i/-tfU^>-3— f Jkfr^x i -7-fe^;i/t?o 

5 2— Ok 2-7-fe5 t ;HfDU5?>- 1 —Ok l-7±.^)V-3- 
7MD-t!niJ v>- 2 — f ;k 1 -7-fe5 i ;i/-5-^5 L ;i/-lfPU^>- 

2— Ok i-7i:^;Hf^U> f >-2— <;k i-x^;kfc;kstfx;p-tfp 
U>>>-2— Ok 2-x^;kfr;k£x;utfPU^>-i--Ok l -x^;p 
*;i/#x;p-ty<U5>>- 2 --Ok 1 -n-7Pfcf;k&;ktfx;p-ifpy 5? 

10 >-2--ok 2-n-yptf;p*;vjj?x;w-truu> ? >-2--r;K 1 - 

n-7Ptf;kfr;M?x;v-tf^y^>-2--Ok 1 — rv7Ptf;i/-tfpy 
> ? >-2--r;k 2 --rv 7Ptf;i/- if pu> ? >- 1 —r;k 1— rv7ptf 
;i/-tr^U^>- 2 — r;k 1 - kHP^r->x5 1 ;i/^;i/fc;i/-tfPU^>- 
2— Ok 2-hHP^v-x5 i ;i/*;^x;p-tfPU^>- 1 — Ok l-t 
15 HP^^x^;i/^;p^x;w-tf^u^>- 2— <;k i-kHn+^^w 
;ktf-;p- tfp ij >?>- 2 --Ok 2 - h ^n^e/^^MM^-Kn U 
v > - 1 - -r ;k ;P#xj|, - tf^ y s; > - 2 — f ;k 

1 -^>^r>-^^;v^;i/^x;i/-tfPU> ? >-2--Y;i/, 2-* h^^^^i/ 
#;k£-;i/-tfpy 1 — r;k 1 h*5^^;k*7;ktfx;i/-tf^y 

20 s?>-2--Ok 1 -xh*v^;i^;i^-;u-H py^>-2--Ok 

2 -x h+->^5 1 jWMrji/-tfDU^> - 1 --Ok 1 - ih^>/^v 

a ;i/#x;i/ - tf ^ys>>- 2— ok i-*?)\>vuvi?>-2-' r;k 2- 
^ 5F;i/ tf p u > - 1 - «f ;k 1 - j* 9MHf ^ >j > - 2 - - r ;k " 1 - x?;p 
tfpu v>- 2 --ok 2-x^tfPUv>- 1 — r;k l-x^ptwj 
25 5?>-2->f;k 1 -7xx;v^7 ;i/#x;i/-tfp u> ? >- 2— r;k 2-71 
xjk*7;i/tfx;u-t! ny 1 --Ok 1 -7xx;k&;p#x;p-hWj$? 
>-2— Ok 1 -7x^^;i/^;i/^x;i—tfPU v>-2 — Ok 2-71 
^^;i/*;u^-;i/-tfp y v>- 1 -- Ok 1 -7x*^;k*7;ktfx;u-t^ 
yv>-2— Ok 1 - ^ >^;i/*;i/#x;i/-tfpgs;>- 2— f;k 2 
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>i?)VtD\s$—)V-vuvi?>- 1 — <;k 1 -^>v;v#;i/fcjy-tf^y 
vy- 2--r;k 1 -> ? ^5 i ;i/T5y^^;p*^^^-trnu> J >-2--r 
;k 2 -^^^75y^^;i/*;i/^-;i/-tfDU^>- 1 — Ok i-*?* 

5 MM^-t!DiJ5?>-2-'fjP, 2-^^7^y^^;^;^-;i/- 
t?DU 1 --r;k i -^^)V75.y *?-)i<%)V$~)i>-¥mi?y- 
2-<;k l -->^p^\^v;i/^;i/^-;i/-tfD«j> f >-2— -r;k 2-s^ 
D^\^r>';^;i/^-;i/-tfPU> ? >- 1 --f;k 1 -y^PA^yJWM- 

10 2--t;k 2 -ypu^y^Mjvtf-ji-vuv-yy-i 

u^y^M)vt^)i-\f<v-yy-2-^)w 1- (i-^^;i/-3-^ 

-t?PUs?>-2— <;k 2- (1 3 
y7*fMj^z;w -tfou v>- 1 — r;k 1- (1 -*?mv- 3 
v^f;i/*j|/#-jW -t!^Ui?>- 2 -<;k 1 -*^>7Jk*x;i/-tfp 

15 'jy>-2-<jK 2 -^^>x;i/^^-t:P'j^>- 1 — r;k 1-** 
>x;i/7jN-;v-k!^u^>- 2 --r;K 1 -x^>7Jk*x;i/- tfp u v>- 
2 — t;k 2 -x^>x;k*x;i/-tfp>j v>- 1 — -r/k 1 -x^>?;;i/* 
xji/-tf^ue?>-2-^;K 1 -- r V7°Ptf;V7.^^x;i/-tfpu i?y- 
2-^)1. 2 -^v:/Pk o ;kx;k*x;i/-tfPU 1 --ok 1— ryy 

20 ptf;wx;k*x;i/-tf^y s?>- 2 --r;k 1 -*;wtt-f tfp u>>>- 
2— <;k 2 tfp u v>- 1 --r;k 1 -ts)vn^)V-M 

^U^>-2— r;k 1 -*;i/A ; E-f;k^9 1 ;i/-tfp'J^>-2— r;k 2- 

MA ; E'f;W^-t:DUy>- 1 f;k 1 -tt)Vn^)V^)V-}i^ 

us?>-2--r;k 1 -*;w\* : E-r;kx5 1 ;p-tfPU^>-2 — r;k 2-# 
25 ;wtt-f ;kx^;u-tfp , J> ? >- 1 -<;k 1 -^wt^^x^-twj 
i?>-2--r;k 1- (tfP>jv?>-2--r;kfr;k£x;i/) tfpUv>-2- 
-r;k 2- (tfpu v>- 2--Y;k*;k^x;i/) k°PUv>-i— r;k 1- 
(tfPU^>-2--r;k*;k^x;i/) - twj 2 -- Ok 1- Ctrus 

^x;i/-2--f;k t:nUy>-2-YJk 2- (tfU5vXJl'-2--r;i/) 
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t?DUv?>- 1 l- dfU5i?-;i/-2--f;i/) tf^u> ? >-2--r 
;k l- (tr^^-;i/-2-<;i/) t?p<j^>- 2 --Ok 2- (tf?>>- 
;i/-2— r;u) tfpy>>>- i--ok i- {\*3 9 J~)\>- 2-431,) tr^u 

v>-2--r;k 1- (t!U^;i/- 2 -- f;iO t?oU5?>-2--f;k 2- 
5 (lf'JyJV-2-fJW £PU^>-1— Ok 1- (tf'J v;i/-2— ( )V) 
^Uy>-2--fJk 1- r;W tfnUv>-2->f;K 

2- f;w t!D u i — f jk i- (tru v?^— 3 — r 

>- 2 — < ;K 2 - b U 7)V^U^^M)^^)V- tf P U 5»- 1 — Ok 
10 1- h 'J 7Mn^fjW If^U - 2 - Ok 1- (2-fcH 

n^v-r-fc^) trou^>-2— r;K 2- (2-tKD+->7t5 i ;w tf 

U»J5»-1— Ok 1- (2-tFD^y7tf;W fcWJ 2 -- ok 

1- (2-*^jvr^;7t?-)i) bfD»j^>-2— r;k 2- (2-*^;v 
7$;7t?jv) tfPUv>- 1 --Ok 1- (2-*? l ;k7S77-fe^;i') 

15 tf^U v?>- 2 -'Ok 1- (2-^/f;V75/7t^) t?P'J^>- 

2 - 'Ok 2- (2-^^1/75 7 7^) fc?P U 1 -'Ok 1- 
(2-v^^;k75 7 7-fe^) ff^U^>-2-'Ok l-n-^Ptf;W7 
5 7 T±?)V- tf P U $»- 2 -' f ;K 2 - n p fcMkfS 7 7ir5MW- K 
P'J 1 -'Ok 1 - n-7 p Ptr;V75 77-fe^-fc!^U^>- 2 -<f 

20 ;k i--rvyptf;u7S/7^^;i'-krpu> ? >'-2--i';k 2--rv7°p 
tf;P75 7 7^^;i/-tfPU^>- i -'Ok i --rv7°ptf;P7^7 7-fe^ 

A^tt, a (i i) 



(n) 




WO 2005/063738 



42 



PCT/JP2004/019843 



5 ;tfc£, 9-T\/V)\'* -fS^/UJk -YV^7\/>J;k ^7y7yj;k HJ7*/»J;k 

#*uvy;k ^+i->?7^u;k -rv*wj;k tf^v^k k°Uv;k t?u** 
>>-;k tf^yu;K EU^~;Mg^fe>:n> ^^n©^, ^yvu;k 
yyyjik -<v^yu;K h^^-;k tfus^k t?y^n;k HJ77u;v 
x&^yu;w?£b<, tfus^k tf^-jk ^7yj;K ^7^7yu;K 
io v V u ;i/X« ^ 7 u ;k3U 9 n £ b v> 0 

>j;k ^>y^+M/u;k tfu K^7V > u;vx«^>y^7yu;i/^we> 

R 3 «i:tTH Jr^W^^ MZ.it. *9\>k ih+y, bFD^m 
20 *Y*i/ft)V#-)V. ^h*~>*^;k 75;/m ->7/\ 7iz3Mk 

7 7i, *^x«^7;^P^^;i/^#tfe)n^c 

^±j;«3, Am (f&AWt, R 3 ri7bm3mm^nx^xh^) tvxit, 
&r>M;fo&)\z\$, MX\t, 3H-' r 5^7-;i/-4— r;k ih-<5^;- 
;i/-2— -r;k [i, 2, 4] hU7V-;i'-3--i';v, [i, 2, 3] hu 
25 7y-;i/-4--r;K t?^A-;i/-3— f;k t!7i/-;v- 1 — -Ok trus? 
>-2--r;k 2 --r;k :**-tf-7-;i/- 2--r;k **urV- 

;u-4— f;k [1, 2, 4] ^7yjy-jv- 5— r;k [1, 2, 4] ? 
7^7^-3-^;k ?7V-)i>- 2 --r;k ^77-;v-4--r;k 
[1, 2, 5] 5=-7v?7V-;i/- 3— f ;k trp-;i/-2--r;K 
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lA-^-3--Ok .f y^Hj-y-fl,- 3 --Ok 4 - *?>J\,-?7 V-)V- 

2— Ok 4 - k HD*'>^^-f 77-^- 2 --f;i/, 4-^h+5/*jp 

4- T^^^5 1 ;i/-5 1 TV~;i/-2--r;K 4-y7;-w-;v-2-< 
;k 4-^7y-^7y-;i/-2-<;u, 4-7;ptn-5 : 77-ji/-2-'f 
;k -f$yy~;u- 2 --ok 4-/>50P--r s^y-;i— 2— r ;k 4-* 
h^>#;^-;i,--r 2 -<;k -rv^7V-;u- 3 -<;k 

fy^ 7 y- ;l/ _ 3 _. [1( 3 4] 

2 --Ok [1, 3, 4] 5 : 7^7 1 /-JP-2-^JK 

[1, 2, 4] hU7l/-;P-2-<;k 5-kHD^>^- [l, 2, 

4] hU7y-;i/-3--Ok 4-^^;i/-t? Uv>-2--Ok 4-7 
->*^-- r 5 w-jv- 2 — r ;k 4 -7-fc^— r 5.^y-;i/- 2 — r ;k 

5- kHP^^-f$^;-;i/-2-<;K 5 1 , 3, 
4] ?75?TV-)V-2-' Ok 5-7;ktn- [1, 3, 4] 77V7V- 

jv-2— -Ok 5-*50U- [1, 2, 4] hU77-;p-2—f;k 5-7 
[1, 2, 4] hU7y-^-3— ok 4-*h*2/*^— ry 
*-tf-y-;v-2 — f;k 5-*^;i,— r v^y-;u- 3— Ok 5-tFo 
*v-*3MP— f y*-s-y-;w- 3— -ok 1 K75»- 2-' ok 

3— Ok 5-^^;i/*;^-;i/— i-y^y-;p-3-^r;k 5-^nn- 

-r y*u-y-;i/- 3 — ok 5 -7^ j r y*i*y-;u- 3 — r ;k 

4 73^1/- lH-k??y-^- 3--Ok tfU5> ? >- 2 --Ok bf u 5 ^ 
>-4-<;k t?U^>-3 — r;k 6-*^;|,-fcfy^>-3— Ok 

2-^^;i/-^7y-;i/-4-<;k f7!/n [5, 4-b] tfU^>-2- 

-Ok 3-^^;i/- [1, 2, 4] 5 L 7v7yj;i/-5— Ok 

iH-k7 v-)v - 3 — r ; wfis^w 6 n § . 

R 2 ^, kFD^X *»3;k -CH 3 _ a F a , -OCH 3 _ a F a , 757, 
CN, AD^>, C^JWXfi- (CH 2 ) ^OH^jftftf*. 
l£R 2 <hLTkL kh'D^k *;P$;k ~CH 3 _ a F a (»*L<tthU7;i/ 
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tD^fiW , -OCH 3 _ a F a , AD^>, C 1 . t 7)V^)V. 757, C 
N,~- (CH 2 ) 1 _ 4 OHW^b<, tFn + y, *;V5JK -CH 3 _ a F a 

<.»$i\s<\thV7)V*U*?)\,) , -OCH 3 . a F a «tl<H 
^-□^h^v-) , 757, AO^>, -C 1 _ 6 7;WK CNXte- (CH 2 ) 
5 1 . 4 OH^^tK, kh'n^X *;l/5;K 75 7, AD^r> (£?£U< 
te, 7Mn^Dn) , -Cj.eTWMfJ- (CH 2 ) 1 _ 4 OH^$f> 

q/^ 2 R 2 M-Xteg:&oT^Tt>£V>. 
10 fcfcU 5£ (1-0) X^tl^t^Oo^, x 5 ©-^\ mfSnc^xM 

■znz^um^mwz 1 7iM4^-r^ 4 75s 1 0 mommo^v < nwm 
ommm (^r 1 ^, ^n^nmihXs ubmsoR'xmm^nx^xh^ 
15 <, 3=&, mmmm^. mmim.mm.x$>z>n&\z\t. -a^^ix«2W 

3fcfc, iiufBiS (I) 4>©SB#fl§iiT$>35*; (VII) 
(VII) 

20 ±iBic (vi i) 4>©x 1 7iMx 4 tt, wkmw^xfemmm^x&to. a^, 

X 1 7iMX 4 ©-5-fe, ^<<h ! fo20^ ^M^^*-T?)o 
±fB5$ (VI I) ^©XjTiSX.^^T^M^Tlr^^m^ckOff^b 

&tc, *%w\z%%4b&®<Dft£L^mmtvx\t, ^ (1-0) Tg^n 

25 ^b^-W, 5$ ( I - 1 ) 



WO 2005/063738 



45 



PCT/JP2004/019843 



( 



R 11 -X 




0-1) 

s-, -s (o) -xit-s (o) 2 -£^u mommmmzmw -ms 

itrfB R 4 7? g$ $ tlT V>T «fc Vi 7 x =1)1 £tk1% 
AfDJIf^f^l: l 5 Xte 6 A®$£S2r£&|fc*Sjtj 

■uvu;i^ ^tvu;k mjtvujk Wyy^UiK ?7i?7yj;K 

a (1-1) *©X X * X 2 , X 3 RtfX 4 tt, iufB^ (1-0) tH^OSfc 

*«u x r x 2 , x 3 wx 4 ^«fT*§:^wju^ 

5£ (I-l) *©R 4 &, (1-0) ^©R 4 <h|WI^©S^^1--5. 

x 61 fcj\ -o-> -s-, -s (o) -xu-s (o) 2 -£^u zmscD 
s (i-i) -x 51 -R ii TS$n§s^2W-r^.^ £ne>«ra-x 
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5£ (1-1) ^fett^R^-X^- (R 11 ^ R 4 T 1 753*3 iSil^tlTV} 
Tfe«tVO tLTH Hftftfcte, 0!l*.fc£, 

^>>>;kt*v\ 2->t;7x;^x 3-y7;7xy^x 4--> 

7/7x/^y, 2-j3Jl/AHJl'7xy^7, 3-*JVA^;l/7x7^y, 

MM^^xy^-x 4-^5 1 ;i/^;wt ; &'r;V7xy^r>', 
fM;i/;\ , HiV7x;+y 1 2- (tray 1 -7x; 

3- (HDU^>-l-*MnjV) -7x^X 4- (tfUUi? 

10 >- 1 -#;M^;i/) -7x;^x 2-/h+y-7x;^x 3-^h* 

y7x7^y, 4-/h+y7x;=lry, 2 — f V7"D b?;V7x/ 3- 
^y7°Dk°Jl/7x7 + y, 4->fV7 , a^l'7xy*'>, 2-^^7x7 + 
v\ 3-^Wxy + y, 4-^^;V7x/^'>, 2-XfJl/7x/*v', 

3- I^7i;^>v 4-If^7x;^y, 2-7-fe3 1 ;V7x/*>\ 
15 3 -7-fe9Ml/7x/3r>\ 4-7t^7x;^y, 2-*9>7s)Vfr—fr- 

7x/^X 3-^^>7Jl/*^7x; + y, 4-^^>7s;i/*^;i/7xy 
*>\ 2-* h^^Mzj|/7xy+y, 3-^h^y^^7x/ + 
4-^h=TyM-f7x/^X 2-Ih^yM^7x;^y, 
3 - ih^^M-^xy^y, 4 - ih^y*JtoP7x;+y, 
20 2 -tFo^y7x7 + y, 3 - h Fn^y7x;^y, 4-kHD+y7x 
2-kFD^fJV7xy^rX 3-kh*n^y^^7x;+y, 

4- kFD^^7x;+->, 2-kFn^yi5 : Jl/7x;^y, 3-fc 
HO^r^X5 L ;P'7xy^v', 4-tFD + yI^l/7x;^X 2-#;i/$;i/ 

7x;^y, 3 -*;v5ji/7x;+y, 4-^;i/^;P7x/^>', 2- (1- 

25 hPo^yl^) 7i/^y 3- (1 - fc FD^ylfJV) 7i;+y, 
4- (l-kHD^yX^) 7i/^>, 2, 5-y7Mn7x/+y, 
2, 4-77M'D7x;^>, 2, 3-y7JVtD7x;^y, 2, 6-v 
7MD7x;+-X 2-7MD7x;^X 3-7J^D7x^y, 
4-7M07i/ + y, 2 - 7MD - 6 -^jW^Jl/7x7^y, 2- 
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y7MD^h^y7x;^y > 2 - h U 7)l*U* h^y7i7+5/, 3- 
h U 7)V*u* h^y7x;^y, 4 - hU7J^n^ h^y7x7^y^ 
2-v'7y-6-7JPtD7x;^y, 2 - ( 1 H -x h 9 7*-;V- 5 —f 
5 7i;^>, 3- (lH-fh57-;V- 5 — f;W) 7x/^y, 4- 

(lH-fh77-;V-5 — 7x7 + y, 2- (:t*it-77V*-;i/- 

3 — r jw) 7x;+y, 3- (t*D-s?77-;p- 3 -4M 7x;^-x 

4- (Wy7y^-3-fJV) 7i/^X 2- (5-^^;^^v 

TV— 3 — r 7x;^x 3- (s-^)V^^7 s /-)V-s- 
10 -r;i/) 7x;+y, 4- (5 - ^f^t W77-^- 3 - ^ r;w 71^ 

'X 2-^h^y7xZJ^^77-Jk 3-^ h^i>7x^7JV77-JK 
4-^h + y7x-jVX;V7 7-;k 2-^h^y7i-;M5 1 KJl/7 7- 

;k 3 h^^x^M^TJi^T-^k 4-^h+->7i-;Mf;i' 

7n;I/77-;K 2- (5-^V-4, 5-yth'D- [1, 2, 4] :t*1t 
15 ^77-^-3-fJW 7x/^>, 3- (5-^*7-4, 

[1, 2, 4] t^y77HV- 3-<;i0 7x^y, 4- (5-** 
7-4, 5 --7k HO- [1, 2, 4] tW7V*-^-3-'f;i') 7x7 
*X 2- (N-kFD^y7Sy7) 7i7^y, 3- (N-kFD^>7 
$y'/) 7x/^y> 4- (N-k Ho*->75 *J J ) 7x7*>\ tfUv 5 

20 >-2-<kjV77^k kU>>>-3--r;i^;V7 7-;k t!U7>- 
4-^^ji/7 7-Jk kU> ? >-2— r;M-*x t!U'7>-3— i*;^^ 

v\ tf'Jv ? >-4--f;i/^^'>, 2-^h + yIfiJy>-3-^Jkt^ 
2-* h^yf'Jy>-4--fM+y, 6-j* h*S/fcfU>>>- 3 — tM 
6-* h^>k°y~7>- 2— -f;M-*2/\ 3-* h^>k°U~7>-2- 
25 <1)V** S S, 4-* h^v'trU-77- 2 -4 )V**F5/, 

>- 2 --Olttis, 2-V7)V*U* h + vkf U ~7>- 3 -4)V**z/, 

6 -^^;nxu -7>- 2 --r;U7ji/7 7-;k 5 -*3MUt? u -7>- 2 — 

7JV77~;k 4-/3^Hf U-77-2— ()\,7>)V7 7-)V* 3-^^hfU 
i?>-2-f;V7Jl/7 7-JK 4-v7y-k°Uv>-3— r;kt-*>\ 4- 
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tf u>?>- 3 -- f ;i/**->, 2-->7y-tru^>-3— om-^x 2-s? 

u^>-3--r;i^^x 2-^^;nfu^>- 3--r;v7>;V7 7-;k 4- 
5 ;wn£U5»- 3 — ovw7t~)V* 5 -^wnf us>>- 3— -r 
6-^5 1 ;i/tfu> J >- 3 -^Mii/7r-;k 

4-^^;vtf u> ? >- 3— r;^;P3jN-;K 5 -pwvtr us»-3 — r;vx 
6-^5^;nf ijy> - 3— 2-^^;utfUv>- 
10 3 — r;px;v*-;k 3-*?-)V\zvi?>-2-'()V7>)Vifr~M 4-*3\H' 

6- ^^tfus ? >-2—r^x;i'^^;K 2-^y-i, 2->?fcKatf 
>-3— r;w*+$/, 1— x^;u-2-^y- 1, 2-^bHot!u^>- 

15 3— f;p*^^ 1 H-'T 5 2 -<Jl/7;i/77-^> 1-*?)V- 

lH-^SW-JV- 2 4H- [1, 2, 4] hU7 

7- ;V-3-^MJV77-M»4-^5 1 Jl/-4H- [1, 2, 4] hUT 

*&mz&%fc£®<Dft-£h^mktLT\Z. itufBiS (I-l) "fOR 11 ^ 
20 175M3 0MBR 4 Te&£nWTt><fcV\ 7i^T»5«^H' 

Sfc, *»Wfc«afl2'&«0#*l/Villfl|i:UTtt, MSBaS (I-l) *<D 

25 &%mm%mm$, iM3©iiER 4 TtisnTwfej:^) t*s*£j&* 

**Wt«*ft:'&'»Off*bv>lB»tLTtt, ffilBSC (I-l) 4>© 
R X1 (D— 7j^> 175M3©tfffSR 4 TB^$tlTV^Tt)J;^7x-;i/-efe«5, 
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*mWlZ&Z4k£MOft&L^-mm£LT\Z. 5£ (1-0) 
5 ^ (1-2) 



3ft $ tlS O ®^*jRF«i 1 1 Tbm. 4 W L, T V^T t> cfc VJ 5 73M 7 
10 tt»H (®R 12 te, 1 7!>M3©iiulER 4 TB&£nWTfcJ;<, ®R 12 

V>) x 52 «, -o-, -s-, -s (O) -S (O) 3 -Xtt*i(S 

StJ t\t, Huf3R 1 ©47!;S7MWm©^S3fr^-3T, &*3lF'gK:4> 

;k tfnuv-;K tf^Uv^k 7ifA°-;k tf^^^-;K t^fcUA 

20 ^t^frUA tf^fcf^^r:;!/, ^$^/Uy-ik tf^/U^-Jk t° 

□ u;k tr^v/iDk <vwjji/, -fy^7 s /u;K <s^i/u;k ^ 
t>-yu;k ^t\/u;k hU7Viuk a-*i*-5?7Vu;k ^75>7Vu;k 
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R 12 te, 175S3©tffaBR 4 *«mHi:bTWLWTt>cfcVi. 
R 12 J)mmmtLT, R 4 £2Xte3WLT^-2>:!§^}~te\ JinS«H-X« 

R 12 tf>fiH*<hLTte. tufBR 4 ©^ -C (O) -C X _ 6 7;WI/ («C 
L.TMJUi, AD^X kFn+y, -N (R 51 ) R 52 , -O-C^TJV 
+;UXtt7xn;i/TStS|$tlTViT*>«fcVO . -C (O) -7i-JK -c 
(O) -C 3 . r >/;n7MjK -C (O) -O-Cl.TW, -C 
(O) — N (R 51 ) R 5 \ -C^^Hik *$tttt*9& -S (O) 2-N 
(R 51 ) R 52 , -S (O) j-C^.m^ffSLU. 

;i/#x;k *^;k x^;k 7x-;WM-jl/, 7x^fMMzjK ^ 

;ktfx;k s^a^v^k^ktfxjk v-^o^>^;1/^;I/^x;k l-;*^ 
;w-3-^v7^;^;^-;k **>7jk*x;k x*>x;k*x;k -f 
yyn£;k*;k*-;k tsjvn^-ov. ts)vn^)v^)v, ^jvn^-ovji 
lfnU5>>-2-#;M?x;k HU3-vx;k tf^x;k fcTU5?;k 

7ir3^k 2-^W5 7 7tf;k 2-x^;U7 5 7 7-t9 1 ;K n-7" 

□ W5;7i!^K -fvynii;P75/7-fe^;k **y, *:f;k 

)w -f y^DWMss^jfsn*. 

5£ (1-2) *©X 61 tt, SufBX 51 ©5-fe, -O-Xtt-S-tffff-l, 
5$ (1-2) *©X 52 te\ -0-, -S-, -S (O) -S (O) 2 -X 
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^7- a £ 1 2 W bT T <k Vi 4 7!?S 7 M©tfrfn O^^SIJfe^ 
(tt£&MJtittMk*;gtt* l75S3©tnBR 4 T«ij|;£ttTV>T'&J; 

nSAralfS 17!;S2WtTViT ! bj;<, *&, 381*3 fc-Stfr&fc 1 Xtt 
2*-r*5 7557*©#sa*»KnR**» (^5 75^7 1753? 
3 ©SiffBR 4 T«#l£ftT^T ! b«kV>) X 52 tlTtt- 

. o-, -s-, -s (o) -xn-s (o) 2 -##?£b<, -o-^«ko»* 

10 bK 

$n*AxOlS^1.75M2^bTViTfe«fcti4 7!rS7S©<aWO^*JI&Jte 

^*uy, ^tf-t^tfUA fcttM^s^k ^s^/u^jk tf^yu 

5? - mm s b < , bf p u s>-;k h ^ u vzdw u s>-;i/**«p* b 
<, ^ (i 1 1 - 1) 

20 (IIH) 

xteS; (r i i - 2) 



'n \ 
(III-2) 
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^«t0»*b<» ^ (I I 1-3) 






N I V > \-N 
R 41 . R 41 » R 41 

(ni-3) 

[^4 J > R 4 «MfB£8<hTO0S£^U 5fc '(V I I I) 



(VIII) 

io t>£K>j tuxte, i-7-fe^;i/tfou^>-2— <;k 
2-r-fe5 t ;nfnus?>- 1— -Ok i-r-fe^;i/-3-7;^ntfDU^ 
>-2--ok i-7-fe5 : -;w-5-^9 L ;nfPU> 5 >-2— r;k l-r-fe^ 
;i/tMU^>-2 --ok 1 -x^;i/#;i/^x;k-tf p<Jv>- 2 --ok 
2-x^;ktuk#x;kfc? pu^>- 1 — Ok 1 -x^Mkfrjktfx^-tf^y 

15 >>>-2— Ok i-n-7 p Dhr;p*;i/^x;i/-tfnUv>-2— Ok 2- 
n -7'p t?;i/#;i/fc;i/- tfp U v>- 2 - -Ok l-n-^n h°;i/#;k-^x 
;i/-i?^u^>-2— -ok 1 --rvyntf;u-bfDU v>- 2 — ok 2- 
y^Dhf;p-bfPU> ? >- 1 — Ok 1 — ry^Ptf;i/-tf^uV>- 2 - 

-Ok l-t HD^ ylfJWM-JV-HD 'J y>- 2 -'f ;K 2-kFP 

20 +vx^;v*;^x;i/-tfp>j 1 --ok 

x;i/-tf^u v>>-2--Ok 1 - k FP^e/^^;i/*;u^x;k-tfPU v 
>-2--ok 2-kHP^v^^;i/^;i^^x;i,-tfou^>-i --ok 

1 - t FD^y^^J^-Jl/-^U^>-2-f;K 1 -Ah^*? 1 
;^;i/4?x;l/-t:PU^>- 2 --Ok 2-* b+vpWktUkfc;!/- tfp 
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US>>- 1 Ok 1 h^y^f^M^-t:^ , Jy>-2-f;K 

i -xh^p^;kfr;ktfx;u-eoUi?>- 2 --r;k 
#;k^x;i/-tfou^>- 1 --Ok l -xh^v^.^;i/*;^n;i/-if^u 
' v>-2-' r;K i-^^;i/tfou^>-2--r;K 2-*^;n?nu$?>- 
5 i--r;k i -^^tf^u 2--t;k i -x5=-;nfnu^>-2— r 
;k 2 -x^Jl/fcfn l --Ok i -x^;vtwj 5»- 2 — <;k 

i-7i-;w^»-t!Dij^>-2-^;K 2-7x^wm^- 
tfDU> f >- i — -Ok l -7xx;i/*;i/#x;p-tr^u v>- 2 --ok 

1 -7i^^WMc;Ht D'Jy> - 2— -Ok 2-7zW*M^ 

10 du^>- i r;k i - 7x^?m j^^ - tf^'J 2 - r 

ji/-ifD'jy>-i-^jk 1 -^>^;^;i/^xji/-tf^u^>-2-<;K 

1- z?*?-)V7s.; tJ-Mfrtf-jv-t: uVi?>-2— ok 2-s^^;i/ 
75;^^j1/^ji/-hd'j^>- 1 -^;k 1 -v^^7^y^^;u 

15 *;i/^x;i/-tr^u> > >-2— 1 -*3^7^y*3\rt/#;kfc;p-tf 
pu> ? >-2-<;k 2-^5 i ;i/7^y^5 i ;^;^x;i'-tfDU^>- 1 - 
-r;K 1 - ^^7s y t^'J y> - 2 -^fjw i-->£ 
PA > ^->;i/^;u^x;i/-trau> f >-2 — f ;k 2-y^oA^yjWM- 
;W-tfaU v> - 1 -<Jk l-y^D^yWJ»-WJy>- 

20 2— r;k 1 - ^^DO^M-^-ifDij -^>-2— t;k 2-*>* 
D^>^;i/^;^x;v-t!DUi?>- 1 — r;k 1 -s^n^>? i ;k*7;kj?x 
;p-t;^u^>- 2 ->r;k 1- ( 1 3 -jf^v^^^x 

;i>) -tfau> ? >-2--r;K 2- ( 1 3 -t^y7"f>*^- 

-eou^>- 1 --r;k 1- (i-^^;i/-3-^v^5 L ;^;P^x 

25 -fcMUv ? >-2--r;k 1 -^^>7,;^x;i/-t?au^>-2— <;k 

2- ^^>7.;i/^x;i/-tfpu^>- 1 — r;k 1 -**>*;kftx;i/-fc!^ 
U^>- 2 --r;k 1 -x^>x;i/^n;i/-if nuv>- 2 -<;k 2-x^ 
>x;i/^x;i/-tfou^>- 1 --Ok 1 -x^>x;i/^x;p-H^U^>- 
2--r;k 1 --<V7 9 Dtf;i/7.;^x;v-ifDU^>-2-'i';k 2-^77° 
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□ t°;P7jl/*n;i/-k°nU^>- 1 — f ;k i -^y:/Ptf;k*;k*r:;i,-h° 
^ye?>-2--r;k 1 -#;w\* ; E'f;i/-tfpy>>>--2-- -r;k 2-#;wi 
^;i/-k°au^>- i — -r;k i -#;w\^ji/-if^y^>-2-'T;k 
i-*jp;t i e-r;^5 1 ;v-ifDU^>-2— r;k 2-*;^^;^^- 
5 enys»- l --f;k l -^w^-OM^lz-tf^y 2 — f;k 
i - * ;wi^-f )Vjlj-)v- tr n u v > - 2 — r ;k 2 - * ;w w ;kx?Mt, - 
tfpy 1 — ok 1 -#;w\*^;kx^;p- tf^y i?>- 2 ;k 
1- (k°py^>-2-^;kfr;kfc;w tfp y 2 —r;k 2- (tfp 
y 2 --r;i/^;i/^-ju) tfpy v>- 1 — r;k 1- (tfpy^>- 
10 2--r;i/^j;i/^-;i/) -tMy s?>- 2 -^r;k 1- (try 5 v=.)v- 2 — < 
;w tfpy ^>-2--t;k 2- (tf y 2 — r;io tfpy>>>- 

1— r;k 1- (t°y 5v-;i/-2--r;p) tf^y^>-2 — y;k 1- (tf 

2 -Di) tfpy^>-2--r;K 2- (¥?>>-)V-2-'()i) 
tfpy^>-i— r;k 1- (if7$>-;i,-2 — r;w tf^u^>- 2 — r;k 
15 1- (tfU5?;v— 2— f;w ifpy^>-2--rjK 2- (tfu 2 — r 
;io eDU$?>-i— r;k 1- (tru^;>- 2 — 2-4 
;k 1- (try 3 tfpy 2 -- t;k 2- (tfy^;i/- 
3— <;w tfpy i?>- 1 — r;i/, 1- ctru^p— 3 — ou) tf^yv>- 

2- ^r;k 1 - hy 7;^p^^;^j^nji/-tfpy^>-2— r;k 2- 

^*;i/#-;w~tr^ys?>-2— r;k 1- (2-tHD^>7W) tf 
py> ? >-2--r;K 2- (2-th*p^>7t5 i ;w trny 1 — <;k 
1- (2-tHD+m^) tf^ys?>- 2 --r;k 1- (2"->wk7 
^J7±^)V) tfpy v>-2-<;k 2- (2-^5 1 ;i/75y7-fe5 1 ;i/) tf 
25 pye?>- i--r;k 1- (2 -^^75 y r-t^w e^U5?>— 2 — r 
;k 1- (2-^W5y7t^i/) tfpy v>-2--f;k 2- (2- 

^fJ|/75;7-fefJl/) tfpy v?>- 1 -- f;k 1- (2-y7^75; 

7-fe^;i/) tf^y 2 -- r;k 1 -n-7°ptf;k75/7-fe?Mi/- tfpy 

2 — r ;k 2 - n -7° a tf;k7 5 7 7iz^- tf P U v>- l ;k 
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1 -n-7°nt:;i/75/ 7*fe3\M/- t^U i»- 2 — OK 1 -fV7"nh^ 
fnijy>- 1 -'Ok 1 -^77*aH;U75 7 7ir3S>U-lf^Uv ? >-2- 

S (IX) 
H 

10 OX) 

15 w: 2 rr s 5 75s 7 ji©^a*jiJ!^a*m(i^^*jej»»tt*iitH:, 1 as 

2-^hh*nlf'JyJK 2-^-^7-1, 2-S?kF 
OlfUv^k l-xg^P- 2-^*7- 1, 2-5>fcKDt?U$>/k 1— f7 
7Ph°;V-2-^-^7- 1, 2-~7t:FotfU ^;K 1 -7*D 2 -tf* 

20 7-1, 2-3?fc Hotfu^wwe.n^o 

5£ (1-2) fc:fel*SR ll -X B1 - (R 11 ^ HufBR 4 -ei7iM3B 

Jft$tiTViTfe«fcvo t Lin MfBsS (i-D fc*tt**>©£H*©i!S# 
tgtf&n, cne.©?-^ 09*fc£, 5-7*p*tfu^>-2 — <• 

;kfr^>, 6 -^^>x;^-;i/-tf u v>- 3 — Ok^x 2-7nnt? 
25 U5?>- 3 — 4-ti<D^h+y^f;v-7x;+y, 4- 
^^>7M-ji/7x/+y. 6-x^>7;;i/^n;i'-h°u> ? >- 3-^Ok*- 
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=^>, 6 -i/7 J tf U v>- 3 --DV^^y, 6 -7"fe^;i/7^y- tf Ui^ 

y-Z-^^^y, 4-^b^fJl/-7i/ + y, 4- 

2H-tf U5»- 1 --f )V) 7x;^X 6- (5-^^;i/- [1, 2, 

4] -**u-5?7!/-;w- 3 tfu^>-3—f;i/^->> 2'-7;i- 
5 ^rnif 7xn;ix- 4 --r;w^^i/, 6- ( [l, 2, 4] 

3--f;i/) t!U v>- 3 — f ;i/:**~X 6- (2-^^-2H-rh7 

5--f -t!U> ? >-3--r;i/^>', 4- ( 2-^^-2 h- 

rb7«-5-<;V7x;^>, 6-;* h^v^^-tf'J 3 —T 

2-t+V-2H- [1, 3'] tf tr U v>- 6 ' -- r;!/^^, 

io 5- (2-^y-^u-yu> ? y>-3-<;v) tfu^>-2 --om^x 

3 T ;i/*^->, 4 - 7W7x / * L \\ 

^mm\zm^it^<DB^h^mmtbT\t, m%.& mb^c (i-d t 



5£ (I -11) ffOR 11 (&R xl fck 175M30MBR 4 Tg$£*lWTt> 

<fcvo tutB^ (i-d qxDR^tmmommf stis. 

S (I -11) 4'0X 51 £LT&, -0-X&-S-»£L<, -0-/65 
20 iO^lK 

5£ (I-ll) 4"©X 1 Ri;X3«, MMIT, ^H^X^S^M 

^ (I-ll) fc&tt^R^-Xs!- (MR 11 ^, 17iS3©Sfff3R 4 l?B 




(I-ll) 



15 
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3 -*$>X)l-fc-)V7x./*i'. 2-^h^>7x;^y, 3-^ 

' 7;-6-7M07i;+y, 2-^Wi;^y, 3-^Jl/7i^ 
5 v\ 2-7Jl/tD7i;4y, 3-7MD7x;^y, 2, 3-S?7;P*P 
7i;^>, 2, 4-y7M0 7x;+y, 2, 5-y7JVtD7x; + y, 
2, 6-^7MD7x7+y, tfU^>-2— OV**^. tfUv>-3- 
-Ol^-X 2-^h + yt: t 'Jyy-3-fM+y, 2-y7WD^h^ 

->t!u^>-3-<;i/^v'^^tfe>n, 2-^>tup* 

10 -JP7x;+y, 2-/h^y7x/^y, 2 -T-fe^MI^x/^v, 2-% 
^A , ^;l/7x7^y, 7x;^X 2-y7;-6-7M07x;^ry, 
2-^fJl/7xy^y, 2-7MD7x;^y, 2, 3-y7Mn7x7 

2, 6-^7^n7xy^y, tf u 3 — r;i^*v\ 2-^h 
^vtiUv^-s-^ji/^v, 2-y7ji/tn^ h^->truv>-3— 

15 :fr*->48?#0?3;U>. 

i) T^nzfc&m^ ^(i-i2) 




(1-12) 



20 a (1-12) "fOR 11 (MR 1 Hi, 17M3 0MER 4 Tr«Jfc3ttTVvrt> 

\t, (i-i) ^©R^tratto^d^wen*. 

it (1-12) <f©X 51 £LT«, -0-X«-S-»^L<> -0-# 

5£ (1-12) +OX 1 RtXX 8 tt, ^n^iiLT, ^mii^x«^mM 

25 XiRrXXa^fc, S*ITPC2&5«£##3:b^. 
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S (1-12) 4»OR ll -X sl - (MR 11 ^ 17iS3©jttIf3R 4 TSJ&£ 

7, 3-^JjVWJI/7x/^y, 4-*JWt^Jl'7x/ + y, 2-777 
7x7^y, 3-y7;7x;^y, 4 - y7/ 7x7 47, 2-7N47 
5 7x7^7, 3 b^y7x7^y, 4-^h + 77xy + 7, 2-7^7 
7JM^-;]/7x747, 3-77 77JMn:x;1/7x747, 4-**>*;tofc 

-;i/7x747, 2- (£ni)77- 1 -7x7^x 3- 
(!fniJ^>-l-*M-JV) -7x;+y, 4- (fcfnU77-l-#;i/ 
-7i^7, t'Jy>-2-^M*y, M U 77- 3 ~f ;]^4 
10 7, h°U77-4--r;i^47, 2-/?JW;i//^;V7x7+y, 3-7 
fMM^^7x7^r7, 4-77Ml/#;VA ; e'f ^7x7 47, 2-77 

^Mfr/^-t ;i/7x;+y, 3-y^^;i/;t ; E^jy7x;+7 1 4-7 

^?JWMHJl/7x;^y, 2- tt^WTV-ft- 3-^)1) 7x7 
47, 2-^b^y*M^7x;^y, 3 -7 h + y*M-^7x7^ 

15 '7, 4-7, h+y*M-;V7x/+y, 2 -JizWxy+y, 3-7-fe 
?;i/7x7*y, 4-7W7x;+y, 2-Xh + 7W^7x7^ 
3-xh^y*M-^7x;^y, 4-ib^y*M-;V7x/^y, 
2-N-tFD^y75y/-7xy+y, 3 — N — t FD^y7$y7 — 
7i/+y, 4-N-kHD^y75^7-7x7^y, 2-tb , D+y^5 i 

20 JP-7i;^>« 3-th'D^y^^-7x7^y, 4-hFD^y^?- 
Jl/-7xy^y, 2- (2H-fh7 , /-Jl'- 5 --fjl/) 7x7^7, 3- 
(2H-fh7y-JV-5-^fJW 7x747, 4- ( 2 H-x h 
5 ;U) 7x747, 2-777-t!'J> ? 7-3--r;i/^47\ 4 -77 
7-tf 'J77 - 3 -fjm7, 2 -*;i/;t^-r;i/-tfU7>- 3 

25 2-77Mn^ h47-t°U77- 3— fM+7, 4 -tDVn^-i )V- 1! 
U-7>-3--fJk 2- (5-^47-4, 5-7kHn- [1, 2, 4] * 
*D-z?TV-)V- 3 JW 7x747, 3- (5-^47-4, 5-ykH 
O- [1, 2, 4] ^41t777-;7- 3 -<i)V) 7x747, 4- (5-* 
47-4, 5-ykFD- [1, 2, 4] ^4it777-;i/- 3 — f ;W 7i 
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2-^b^y7i/^x 4-^h^>7x;+y, 2-*^>x;M^ 
-Jl/7x;^y, 4-^5'>7NWzjV7x;+y 1 tf U v>- 2 — 

hf»J^>- 3— T;i/^v, eUv ? >-4--r;V^->, 2-v7/-t: 

US>>- 3 -- r;p^^ 2-^7;^n^ h^~>- tfi j 3 — fjvtt 

3- ^;i^*v, 4 - A jl/A^-f ^ - t° U y > - 3 -f ;i/ 1 +y , 5-->7 
y-tf'J^>- 3 --Ol^^-X 4-->7/-t!U v>- 3--T;i/;t^X 

5-^;w\^^;i/-tfU^>-3-^;i/^-^v, 4 -*;PA^>f;i/- tf us? 

*;p7ti£-r Jl^7x / ^r^*->, 2 - y^fJ|/Aj^^^7x / * 

4- y^^MJl/;t^^7x7^y, 2- (t+iJ-^77-;i/- 3 — OV) 
7x/^v, 2-^h^y^M-JP7x/'^y, 4 - ^ h * zs%)Vtf —)V 
^^'>> 2-7t^7x7+y,.4-7t^l/7x7 + y 1 
y*M-;V7x/ + y 1 4-Ih^y*M-j[,7i^y, 2-N-fcF 
n^/7$y;-7x/^y, 4 - N - t F D^>7 S SV - 7i J * 
2-tHn + y^^-7x7+y, 4-th'D + y^^-7x^y 1 
2-V7)V*U* h^'>-tfU^>-3--l > ;i/^^^, 2- (2H-rh7 
V-;V-5-<;l/) 7x/^X 4- (2H-fh7y-;V-5-f;W 7i 
y^rv, 2- (5-t*V-4, .5-i?kHO- [1, 2, 4] "^-^itvT 
V/-;i/-3— r;W 7x^y, 4- (5-#*y-4, 5-ykHD- [1, 
2, 4] **W7V-)V-Z-' f;W 7x/^>, 2-^5^7x7^^ 
4-*MJl'7x7 + yWfl<, 2-AM^;P7x;tJ/, 2 — > 
77 7xy^v, 2-^^y7i/ + y, 2-^^>7M-JP7x7^y, 
tf'J v>- 3 -<;Vt*y, 2-^7;^py h=^>-t?Uv>-3-' T 
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2- (tW7y-^-3-^J« 7i; + y, 

2-N-kFD^>7$y;-7x;4 : >' 1 2 -3/TV-lfU v>- 3 - 
-Ol^v, 2-z?7)l*U* h^->-tfU> ? >-3— fJV**5/, 2-*;i/ 
5 A^-OP-lf US^>- 3 — f ;^+->, 2-kHn^^-7xy^X 
2- (2H-fh7 > /-^-5-^JP) 7i; + y, 2 -S^l^O* 
^-KU^>-3— f;W**"X 2- (5 -3**7- 4, 5-yhFD- [1, 

2, 4] ^u-^7!/-;v-3— r;w 7i;^>, 2-*ji/5ji/7x;^> 

10 fllfcfcf, R^-Xb!-©^^ 3 -^Wt^-f Jl/7i; + -X 4-#;W\* 
H^7i;+y, 3-v7;7x/^X 4-y7/7x;^>, 3-^h 
^y7x^y, 4-^h^>7x;^y, 3- (tfD U v>- 1 -A;i/aR= 

;W -7x;+'X 4- (trnU5?>- 1 -7i;^>, 3- 

^>7^Jl/7x/^y, 4-^^>7xJV*-;V7x;*X tf U v?>- 
15 2 — nV-t^ry, bfU S»- 3 ;i/:t*->, kf U $»- 4 -- f ;i^*>\ 

^7xy + y> 4-p<5 1 Jl/^;i/A ; &-r;k7x/ > ^^, 5—>7V-t!Uv>- 

3 — oi'**^ 4-i/7y-tfU^>-3--f;w^-^>', s-^wt^ 
;u-.tfu> ? >-3--rji/^^->, 4-*;w^ ; E-r;y-t!U^>-3--r;^^ 

20 *>, 3-^?MM ; E<JP7x;^y. 4-;7^fMMt'f;k7xy 

+y, 4- (^u-5?7y-;v-3—r;w 7x;^>, 3-* h*->#;i/# 

rjP7x7^X 4-^h^yiU^-Jl/7x;^X 3-7t^7x7^ 
4-7ir^;i/7xy^i/, 3-Ih+y*M-jl/7x;+y, 4-Ih 
^r^Mrjl/7x;+y, 3-N-kFD^5/75^;-7x;^X 4- 
25 N-kHn^y75y7-7x;+y, 3 -t FQ^Fy^f ;V-7x;+y, 
4-tKD^y^fJk-7x;*y, 3- ( 2 H~r h ? 5 — f ;W 

7x/=^X 4- (2H-rh7 , ;-;!/-5-' OW 7x/*~X 3- (5- 
5-yhKn- [1, 2, 4] Wy7^-3-^Jl/) 
7x;^X 4- (5-*+y-4, 5-ykFn- [1, 2, 4] 
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77-;v- 3 7i;+->, 3-*hj^i;^a 4-*;ks;i/ 

4-^h+y7i;^X 4-^^>XM"Jk7x;^y, tfUv>- 

3--f;kt*iA 4-^fjWM ; e'fji/7x;+y, 4-v^9Mk*j;i//^ 

5 -<;V7x;*y, 4- (Wy7y-JV-3-^JW 7x;^y, 4-^h 
^yAM-Jk7x; + y, 4-7t^Jl/7x;^y, 4-Xh*i/#;kfc 
;V7x;=^y, 4-N-kHD+y75^;-7x;^y, 4-bh'D^y^ 
fJV-7x;+y, 4-y7;-k°U^>-3-^JWy, 2-y7^D 

^ h ^ ^> - tf u v > - 3 — ■ r * v 4 - * ;i/ a^e ;i> - 1? u v > - 3 - ^ 

10 rfr*~X 4- (2H-fh7 1 7-JV-5-^;W 7x7^ 4- (5-:t^ 
7-4. 5-ytFn- [1, 2, 4] **W7"J-)V- 3 — f;i/) 7x/ 
4-*M;i/7x;^ymD^lK 

5£ (1-0) T^^tlM^TaboT, R 1 (D—JjJfi, 175M3(DR 4 T»$ 

3f«*SHgt (^$5fHt$lli, 17iM3®R 4 Tgm£ftTV>Tfc<£ 

ifc^tlH^lo^U fro, ffc^xnlB^bT, SUIT?, 
20 R«*EWC»^§IIJ;«9M^$n^^7 1 PJI^^17iS4^LTViT ! b<i; 

m 5 7JS 7 MCD^mttmm £ UTtt, 5 < « 6 JS©$S*»#««* 

25 7>j;i/, ^x-;k tr^yujk -ry*tf7u;k -fv^77u;k -r^7 
u;k ^-y-7u;k ^t7u;k hU77u;k ^itv77u;k ?7>> 
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-jk (fD'j^-jk tr^u^A tf^Uv-Jk 7W^jk ift^>?-;k 

tM'j;, ^rt^l/^UA ^k'^^y^K ,-f$^/Uy^k tf^V 

a£ (1-0) Ti^n^lT^oT, R 1 ©-^ 17iS3(OR 4 TBm 
10 ffl^il (^&*ft«Ktt*3lttt« 175S3©R 4 Tfi8l£ftWT<&<fc 

75S4#Ta 5X146 A©^a*#Sfc**»£LTtt, fflBtl^fil©*^ 
£ (.1-0) t^^nS^TfeoT, R 1 0—Jjtfi* 17?/S3tf>R 4 Tg$ 
2r5Ktt*3! (K^a*3Sf#««*»tt, 175S3©R 4 Tg&£ftT^T*>£ 

^5 7557Jl0^a*JSIWI«#ll (fe^a*I&Jte***Stt, 175S3 0R 4 
5£ (1-0) Tf**n*ft^«©5-&, If^l^MtLTH *#wtc 
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fct MM** 5- (4-^^>XJl/*-jl/-7x;^>') ~2-t!5> ? >-2 

— r jp- 6 - (2-*Mt<jk-7x;^^) - iH-^>x-f 5^y-;k 

5- (2-AJI//t^J|/-7i7^y) - 2 -tf U>?>- 2 --f;|/- 6 - 
(6 -*^>x;i/*x;p-tf U^>- 3— -r;kt*-» - lH-^>X>f$^ 

5- (2-AJVWJl/-7i7^i» - 2- tf^> ? >-2--<;P-6- 
( 6 - ;* ^ >X - tf U 5? y - 3 - -f s s) - 1 H - ^ >X^ 5 ^ 

y-;k 

5- (2-7MD-7i;^» -2-tfUv>-2— 1*^-6- (6-* 

*>x;k*x;i,-tfu^>-3-^;k**:>) - iH-^>x-T5^/-;k 

5- (2-v7;i/^P^h^Fv'-tfU^>-3-^;^^v) -6- (6-* 

^>x;u*-;i/-£u>?>- 3 -- r;kt*v) -2-tf u^>-2--f;p- 1 

5- (2-> ? 7;i/^-D^ h^~>-t°U^>-3— -r;k^» -6- (6-^ 
*>X;k*x;P- tf U v>- 3 - 2 -MvVy- 2 — f)V- 1 

H-^>xV =^V-;k 

5- t2-*?7)V*u*h*$'-VVi?>- 3-4 -6- (6-* 

*>x;kfcx;i/-tf ij^>-3— OVttis) - 2- d-^^-iH-tf 

5- (2-y7;-7x;^» - 2 - tf U 5»- 2 — t )V- 6 - (6-X^ 

>x;k*x;p- tf u s?>- 3 — f - 1 H-^>x-f s ^v-;k 

5- (2-7MU-7i/^» -2-tfU v>-2—f;U-6- (6-X 

* >x;k*x;i,- tf u *?> - 3 — r )v** y) - 1 h - ^ >X-f 5 d*V-;k 

5- (2-7MD-7x/^» -2- (lH-fcf9^/-;P-3-<;W - 

6- (6-x^>x;i/*-;i/-tfu^>-3— VVtti/) 

5- (2, 3-^7MD-7x;^y) -2- (l-^f^-lH-K5 

s J-)V-3-4)V) -6 - (6-x^>x;^x;i/-tfU^>-3— OPtf* 
-» - iH-^>x-r$*V-;k 



WO 2005/063738 PCT/JP2004/019843 

64 

5- (2, 4-^7Jl/tD-7x^'» - 2- tf^v ? >— 2--f;P-6- 
(6-X^>7.;V*n;i/-t: 0 U^>-3— ()l**y) -1H-^>X^^ 

5- (2, 5-^7JVtO-7iy^^) -2-tfUv ? >-2--f;i/-6- 

5 (6-x^>7.;i/*-;p-tfU^>-3--f;^^r-» - ih-^>X< 

5- (2, 6-y7MD-7i;^» - 2 - tf 2 — OV- 6 - 

10 5- (2, 6-^7J^D-7i;^y) -2- (l-^^-lH-K5 

i/-;p-3— f;W - 6- (6-x^>^;^x;i/-tfU> ? >-3--r;v^ 
5- (2-7;i/^-Pt°u v>-3--r;p^v) -6- (6-x#>x;k*x 

15 

5- (2-7;v^-Dtfu^>-3— r;i/^-» -6 - (6-X*>;Uk*X 
;i/tru s»- 3 — f ;k*3r-» - 2 - tr^ s»- 2 — -r ih-^>x< 5 
^A-;k 

5- .(2-^oPtfU^>-3— OM-^fvO -6- (6-x^>x;k*x;]/ 

20 tru> f >- 3— r;kt^» -2-tfu v>-2-< ih-^>xw 5^' 
\/-;k 

5- (2 -zuuM u$?>- 3~TJk^^» -6- (6 -x^>tjMnx;|/ 

trU5^>- 3 — f;kt=^» -2-t°7y>-2-<;i/-lH-^>X^5^ 

25 5- (2-^7/ t°u v>- 3--r;kt^>) -6- (6-x*>7jkfcx;i/ 

t! U > - 3 — f Jk** >-) -2— tf'J> ? >— 2 — f )V— lH — ^OX-i 

y-;k 
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5- (2 - y7MD^ h^y- 1: U y>- 3 -i'M^y) -6- (6-X 

*>*;w#x;w- if 3— f -2 -if u> ? >-2— nv- 1 

5- (2-y7Mo^ b^>-tf>J 5?>- 3— 4)Vtt 9 s) -6- (6-X 

5 ^>x;i/*x;i/-tfU> ? >-3— r;i/^-» - 2 - ti°^^>- 2 — 1 
H-^>x-rs^V-;k 

5- (2-> ? 7;^D^h^^-t!U> 5 >-3— -6- (4-X 

^ >xjv»-7x;^-» - 2 - tf u s?> - 2 — r;i>- 1 h-^>x-t 5 

10 5- (2-&7)V*U*h*?/-\iVi?>-S — i)l<ttis) -6- (4-X 
^>XM^-7x7^y) - 2 - tf^>?>- 2 — f ;P- 1H-^>X<5 

5- (2, 6-^7Mo-7iy^» - 2 -tf U v>- 2 )V- 6 - 

(6-^^>x;i/3jsx;i/-t!U> 5 >-3-> r;u^^» - 1 h-^>x^ $y 

15 

5- (2-*;un ; e-f;i/-7xy^>') -2-tfU> ? >-2— f;i/-6- 
( 6 - x* >*;i/*x;p - tf u v> y - 3 — i -» -ih-^>xV5^ 

5-.(2-7MD-6-y7;-7x;^y) - 2 - tf'J *J>- 2 — 1)l>- 

20 6- (6-x*>*;p*x;p-hrus>>"-3-- f;i<^^) -iH-^>x-f 

5- (2-7MD-6-AJWWJk-7xy^y) -2-tf'J^>-2- 

-f 6 - (6-x^>xji/^x;i/-h°u> ? >-3— - ih-^ 
>x< s ^v-;k 

25 5 - (2 - 7MO-6-^M ; E'f;i/-7x;^y) -2-tf?^>-2- 
■1)1- 6 - (4-I^>7M-JK7x/+y) -lH-^>X-f5^> 

;k 
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5- (2-7MD-6-y7/-7i;+y) - 2 -fc!?2»- 2 — t )V- 

6- (6-x^>x;i/^-;i/-t!Uv ? >-3— r;i/^-» -iH-^>x-r 

5- (2-7;kfD-6~ (fh7 v ;-^-5- iM -7x^y) -2- 

5 t!7> ? >-2— ov-6- (6-x*>x;i/#x;i/-£U^>-3-^;kt* 

-lH-^>X-f S^/-JK 

5- (2-^y;i/^-P^ h^r^tfu^>-3— r;i/^'» -6 - (3-^0 
D-4-^i?>x;i/»-7i;^y) -2-ifU5»-2-'r;i'-iH- 

10 4- (2-7Mo-7i^y) -2- (tf U v ? >- 2 --r;l/) -6- 
(4-^^>7M^-7xy + y) - ih-^>x-T5^v-;k 
4- (2, 6-^7Mo-7i/ + y) -6- (6 -*9>7.)Vifr—)V- tf 

ijy> - 3 - 2-\f.^-jy- 2 1 H-^>x-r 

15 4- (2, 6-^7MD-7xy^y) -6- ( 6 >7Jl/*XJl/- tf 

ijy> - 3 --r;v^-^v) - 2-tru^>- 2--r;i/- 1 H-^>x-r^y 

4- (2, 6-^7MD-7i/+y) -6- (6-X^>7Jk*x;l/-t? 

>j 3 --oi^^v) -2-tf^^>-2-<;i/-iH-^>x-rs^ 
20 \/-;k 

4- (2, 6-^7MD-7i7^y) -6- ( 6 -X* >X;Vt}nX;1/- \L 

u v > - 3 - - 2 - tf u v 5 y - 2 - -f )V - 1 h - ^ >x-f s ^ 

4- (1 -*3\J1/- 2-^V- 1, 2-ykh , n-t'J^>-3-^M+ 
25 >» -6- (4-I^>XJ^-7i^y) - 2-t£U5»-2— <f 

;u- 1 H-^>X-f s^v-;k 

4- (2, 6-i?'7Mn-7x;^y) -6- (6 -x^>x;k*x;u- tf 
u> ? >-3--r;i/^-^'» -2- (iH-tf7V*-;i/-3-^;i/) -ih-^ 
>x-r ;s*v-;k 
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4- (2-7JWD-7i/^y) -6- (6-x*>7Jl/*x;)/-lf US* 
y- 3 ui**is) - 2 - if ? v>- 2 — r ;v- 1 H-^>X-f $^/-;k 

4- (2, 3-y7Mo-7xy+>') -6- ( 6 -X* >7J^x;i/- If 

u v>- 3 --rji/^-^v) -2-tf^v>-2--r;p-iH-^>x<r^^ 

5 

4- (2, 5-y7JI/tn-7i/^y) -6- ( 6 -X^ >7Jk*n;i/- L° 
U> 5 >- 3 --f - 2-tf U^>- 2 --Ok- lH-^>X-f5^ 

.4- J - 6-y)V^-n-yx.j^y) -6- (6-x^>7JV*n 

io ;w-tfus?>- 3 -2-if^^>-2--r;i/-iH-^>x-r 

4- (2-^7/-6-7;v^-o-7xy^iy) -6- (6-*3?>7Ji/*x 
;i/-tfUv>-3— r;i/^v-) -2-tfu> ? >-2— r;v- ih-^>tH* 

15 4- (2 -1/7/- 6 -7J^D-7i;+y) -6- (6-*^>X;V*X 
;u-t°u^>- 3 —f ;i/^^>-) -2-tf^^>-2— ih-^>X-T 

l- (2- (6- (5-7*nt-t°uv>-2— r;p^-^v-) -2 -If us? 
>- 2--r;i/- 3H-^>xy$^;-jv- 5 --r;i/) -trnu s?>- 1 --r 
20 ;w -x^y>, 

l- (2- (6- (6-**>*;v*xji/-trus?>- 3--<;^^ey) - 
2 - tru 2 --r;i/- 3 H-^>xy *yv-)v- 5 — r ;io -en u s* 

>- 1—1)1) -X^/>\ 

1- (2- (6- (4-th'D^y^f;i/-7x; + y) -2-tfUv>- 

25 2 --r;i/- 3H-^>x-r $?\r-)v- 5 --ow -tfaus*>- 1 -< 

)V) -JL*/>, 

1- (2- (6-'(4-^^>7Mrjl/-7i;^y) -2-tfUv>- 

2 --r;i/- 3 H-^>x-f 5 5 --r ;w - tf □ u s?>- 1 --r 
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2- (6- (4-*&>X)lft-)l-7^;3ris) - 2 - tf U z?>- 2 

)V- 3H-^>x-rs^V-;i/- 5— f;K> -en.u v>- i 

2-hh*D + i/-l- (2- (6- (4-*^>*;W*x;]/- l-7x/* 
5 v) -2-tfUv>-2— i)V-ZU-^.>X^^^J-)V-b—()V) -tf 

1- (2- (6- (6-x^>x;i/*x;p-t? u^>- 3 --r;!/**^) - 

2- tf'J^>-2-'1';i/-3H-^>X-1'5^y-^- 5—f;u) -k°ou^ 
>-i-^;W -i^;>, 

10 1- (2- (6-'(4-/^>XM-jl/-7i;^y) -2-tf^>- 
2 -^^-3H-^>X^5^/»^- 5 --Ol/) -tfnU^>- 1 --r 

;W -x^/x 

2 -7;i/^"D- 1 - (2- (6- (4-^^>7J^-Jl/-7x;4y) - 
2 - h° U 5?>- 2 — < 3 H-^>X-f 5 5 — f )V) - \L D U 5> 

15 >-i— r;w -x^/>, 

5- (6- (1 -Tir^-lf n>J^>-2--r;i/) -2-fcfUv ? >-2 — f 
lH-^>X-f $^/-;i/-5— OV-t^y) -M U 2 -#JM^X 

l-.(2- (6- (4-^^>7Mzjl/-7xy^y) -2-tfU^>- 
20 2 --f 3H-^>X-f S.^V-JV- 5 --i )l) -lfDU^>-l-^ 

1- (2- (6- (4-^>x;i/*x;|/-7x/*~» -2- (IH-H7 

v-)V-z-<i m -3H-^>x-r ^^v-;w- 5--r;i/) -tfpu^>- 

1— -OW -x^/x 

25 1- (4-7;i^U-2- (6- (4-^^>^M^-7x7^y) - 

2- tfUv?>-2-^;i/-3H-^>x-r5^/-;p-5— r;u) -tfny>> 
>-i — r;w 

N- (5- (6- (1 -T-fc^-fc? O'J v>-2 — OW -2-tf'Jv>- 

2-^)v- iH-^>x-f 5— r;i/^+s/) -tf u> ? >-2--r 
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;w -7ir*5 h\ 

1- (2- (2- (5-7'U^-tfU^>-2-<^) -6- (4-*^>X 

n- (2- (2- (6- (4-**>x;^n;i/-7xy*-» 

>- 2 --r;i/- 3H-^>xV s^/-*- 5 — f ;W -tfnu^>- l 

6- (l-7WtfniJi;>-2- f;W -5- (4- 'Oth+SoWW 

7x/+v) - 2 - 1? u v>- 2 1 H-^>x-r$^v-;i/ • -h u 

1- (4- ( (6- (i-7-k^;HfnUv>-2--r;i/) -2-t°Uv>- 

2— i-;i/-iH-^>x<5^/-;i/-5— r;u) 7x-jw tf u ^ 

>-2 (1H) 

6- (l-7WlfDUy>-2-^jW -5- ( (6- (5-*^- 
[1, 2, 4] -ttWTV-)V-3-'()\') tf U^>-3— 

•>) - 2 - tru v>- 2 — i H-^>x^5*v-;k 

(2- (2- (5- ( (2 ' -7;^Dtf7x^;P-4—f - 
2-fcP>7>-2— OP- lH-^>xV5^V-;i.-6— (JV) tfDUv 

>- 1 — oi) 

6- (l-7mKn«J3?>-2-f;W -5- ( (6- ( [1, 2, 

4] -tW77-;p-3-fjw eus»-3— r;w -2-tf 
U$>>- 2 — i H-^>X-f 5^V-;K 

6- U-7-fe3\>H;nU5?>-2-<;W -5- (4- (2-W-2H 
-Th77-JV-5-fJV) 7x^5/) -2-k t 7y>-2-<jP-lH- 
^>X-f5^V-;k 

5- (l-7-fe^-3-7;l/*DtrDUi?>-2— -6 - (4- 

^>x;i/*-;u) 7i;^» -2 -tfu v>- 2-<;p- iH-^>x-f$ 
e- (i-7ir^;nfnu^>-2— r;w -5- ( (6- (2-*3\>p-2 
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- 2 — r )v - 1 h - ^ >x-i s ^v-;k 

6- (l-7tfJl/k°niJy>-2-<;W - 5- (4- (2-^f;i/-2H 
-fh77-Jl/-5-^JW 7x^y) - 2-t:U^>-2— f;i/-lH- 

5 ^>x-r^v-;k 

5- (l-7ir5 1 ;V-5-^5 1 ^t!oU^>-2--r;V) -6 - (4- 

>z)i*~)V) 7i;^->) - 2-fcru> ? >-2--<;v- ih-^>xV5^ 

6- (1 -7ir^;HfOUv>-2— r;i^) -5- ( (6- (2-^^;i/-2 

io H-xh^y-;v-5--r;i/) tfU>?>-3--f;p) -2-tf^> ? > 

- 2 — r;i/- i h-^>x-t 

6- (i -7-k5=-;i/tfaUv>-2--r;u) -5 - (6- b^v>^;wtf 

•Jy>-3-^fJW -2-lf Uv>-2-^- 1H-^>X-T$^ 

15 2- (2- (5- (4- (2-*5^-2H-xh5\A-;i/-5--OI/) 7x 

y*^) -2-tru v>- 2 --r;i/- ih-^>x-t 5^^-;i^-6--r;i/) 
tfD'j^>-i— r;w -2-t^vi^;-JK 

2- (5- (4- (2 2H-fh7^- 5 7x;^> 

) —2 — if vi?>-2-<ov- iH-^>x-rs^v > -;i/-6--r;w trnu 

20 5?>-l-*KW5 1«, 

5 ' - ( (6- (1 -T±?)WuVz?>-2-' nV) -2-hfUv>-2- 
<f;i/- lH-^>X-f ^V-Jl'- 5— <JW -2H-1, 2 ' -H 

tfiJy>-2-t>, 

3- (4- ( (6- (1 -7-fe^HfoU v>-2—f;i/) -2-tfUv>- 
25 2— f;p-lH-^>X-f 5^/-;P-5-> t)V) ^v). 7x-JW -1, 

3 -^t^J 5»- 2 -^-X 

6- (i-7-fe5 L ;i/trnuv>-2-'f;w -5- ( (6-*^;nf u> ? >- 

3— f;W **5/) - 2 - tf Uv>-2--f;i/- ih-^>x-ts^V-;k 
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6- (i-7-kg L ;nfPUv>-2--r;w -5- ( (6-tf^v>-2— r 
;i/tfu^>-3--r;i/) -2-bfu> ? >-2--r;i/- ih-^>x-t 

6- (l-7-fe^-3-7;V^-DtfDU^>-2--r;i/) -5 - ( (2 ' - 
5 7;i/^ntf7x-^-4—f;i/) - 2 -tfU5»- 2 —fjl/- ih- 

3- (4- ( (6- (i -7-fe5 l ;i/tfau^>-2— r;v) -2-h^>- 
2— r;w- ih-^>x-<5^v-;i/-5— -ov) 7x-jw -i, 
3 - •**■ u $? > - 2 - * y , 

10 6- (1 -7-fe^k°PU> ? >- 2— <;W -2-H^v>-2— 1)1-5- 

( (6-tr^^>-2— r;vtf u^>-3— ow - ih-^>x-t 

6- (1 -7±7-)V\d dU^>- 2 -- f;W -5 - ( (6- (5-^^;P- 
[1, 2, 4] -tW77-;i/-3->f;P) fc!U 3— f;w 
15 - 2-tf^i^>- 2--TJ1/- lH-^>X<5^y-;K 

1- (4- ( (6- (l-7-fe3MHfP'J>*>-2— r;W -2-tf^>?>- 

>, 

6- .(l-7-fe5 1 ;WtrnU5?>~2— f;W -5- (4- (5-^)V- [1, 
20 2, 4] -^^7y-;i/-3—f ;W 7x7^) -2-£55?>-2- 

6- ( 1 - 7t^V- 5 - ^^JUiD U y >- 2 - < JW - 5- (4-**> 
XJl/«-7i;+y) - 2-tf^v>-2--f;i/- 1H-^>X^5^ 

25 N-^^;U- 2 - (2- (5- (4- (2 -*?JV- 2 H~x h 7 7-^- 

5 - -CM 7i;^y) — 2 — tf U v?>- 2 — ' t)V- lH-^>X-f 5^7*- 

;i/-6— f;w tfdu> ? >- 1 — r;w -2-^vi^>7$x 

6- (1 -7-fe^- 5 -^5 L ;VtfP'j> ? >- 2-<;i/) -5- ( (6- 

h^>*^;u) t°u^>-3--r;i/) -2-tf^^>-2--r;i/- 1 
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1- (1- (6- (4-*?>Z)V'fc~)l-y*/3r*s) -2-tfU^>- 

2 — r >>v — 3H-^>xv$^;-ji/- 5--r;i/) -t?nu^>- 2--r 
5 l- (l- (6- (6-^>x;i^x;i/-tfU^>-3-<;i^^>) - 

2 - tf U 9 J y - 2 — 1 )V - 3 H - ^ >X-f 5 y - 5 — -f )V) - tf D U 5? 

>-2— r;i/) -x*/x 

1- (i- (6- (6 -x^>7jP*x;i/-t£U v>- 3 --f Jl^^) - 

2- tf7v ? >- 2 —r 3H-^>xy 5— -r;i/) -trnuv* 
io y-2-^)V) ;y^L<\t 

1- (i- (6- (6-x^>x;i/^x;i/-tfu> 5 >-3--f;p^^rv) - 

2 - tf^v>-2--f 3H-^>X-T5^y-;i/- 5— r;i/) -4-^;u 

*mwiz&z>4k'&m$, <i yTs u y&M&mmm ( i ddm, Usui i 
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ndependent diabetes me 1 1 i tus) H >Z U > 
iMttlKI (N I DDM, non-insulin dependent 
diabetes me 1 1 i t u s) <DE% b<09j7®toWtM\Z*>Mjg*l 

5 £fc, ^>^'J>tilttlKi (I DDM, insulin depend 
ent diabetes mellitus) It JtfiWfctf >X U 

#BBJ»35£ (I - 0) 



(1-0) 

20 tckOMBf SJlt^7?#S. 




q 
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X / X W NH 2 R 1 -X 5 H x / X W NH 2 R 1 -X 5 H 

L 1~# T (A) ^ R 1 — X 5 -[p- j (A) 

12 ^ l@i L2 (2) (R 2 )q ig 2 



Y /X 1 NH 2 X 1 NH 2 

R 1 -X 5 ^- Y S% ~ 1 X ' 



r1 y A 2 

K A 5 || 



R 1 -Xs X4 (R2 )q N ° 2 R 1 ~X 5 X4 (R 2 )q NH 

(3) (4) 

OHC- 



.X K .NH 2 



1 ^ 2 a-o) 

R 1 -X 5 ^- T IS 4 

* 5 (R 2 )q hooc->(a^r3 



< 4 > (6) 



a-o) 



IS 5-1 IS5-2 

C] 

(181) :!tt©#£T* te^fe (1) <i:R 1 -X 5 H-e^$n§-fb 

5 £$i.(A) iSK^^tT, Yb^r^r (2) *«jg*r«^*T*s. 

*l8fc*ViT«Vi5tl*^« (1) ibTH 3, 
tu-2--hD7-'JX 3, 5-^an-2-zhn7-"ij>, 3, 
10 5-^7*Ot-2--hD7^>JX 5-7;^D-2- - hP 

15 ffl^6ti*4sso*tt, HKZftzfcGtoRtfmmQmmznmoRjfojkw 
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vfttzmmzntetetf* Mfomzu, mtuf. tru^>, mi>xx rh^t 

1, N, N-^fMM75F, N, N- 

5 0gT&£. 

(IS 2) *lgfi, J£S©#£T, iflBI8lT#6nfcfl3^« (2) £t& 
Elgl£H-XttftfcSfc£* (A) tZKJ&ZlkT. ib&to (3) 

*isa, WBBisitH«©^rfe, cnfcjpi;fc^jsxttcn5t»jst 
£ia#£fci*5 c £ ic ± d ff 5 z. t #t* 5 o 

(183) #lgfc, t&Klg2T»Sn&fc£#i (3) <D-bum*M7tL 

is fcHrti (4) *«arr*#8cT**. 
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5 ®«£*0te©jD&*#K:J:DftfcS**, ft^ft (3) iaifc^l/TlHl 

#?£L<te2ftS2 01!$*T&£,, 
io R*:aiftRrXR«p*Mtt#k:i8)e*nftvj*t, - 1 075S1 o o-css, # 

£b<«075£5 0TJg«©RjS«gT17S52 OftlKIgg, #*b<«17Ir 

<xs4) *ig», saiaiS3 7?#6nfc^«j (4) (5) 

*igK:33ttS3IMbEj6«, XHRB«©^ft (fJAfcfc -»-fe^, 2000 

^ f lot, 1 3 8 0 - 1 3 9 oh, m) , ^tuzmvtt&xfeznzt 

ffll^nsft^* (5) tLTtt, 0IJ;U£, tf'J^>*;i/^it7^xb:H, 

m^Bnzik&m (5) sisto. 175^100^*, &£L<\to. 1 

25 75S3i*ftT&&. 

nil. 
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EJ&ftmfi, >I3tO. 2WfW, SF*U<ttO. 1 B^lftS 2 4 

5 ccDi^icbTftsns^wtcffSft;^* (i) ^©ftiMiim 
ck o c tares*. 

(XS5-1) tMBlS3T*SnfcflSfc* (4) tft^tt (6) 

10 *isfc*w-*75 -fb^ti (6) mznztDitfymxfc'toK 
fo&mmfat, ft&m (4) *mKxftt>nz>. 
m^bnzfc&m (6) :m^0Sj&tttpi#ra:, a#o. imiooi 

M> £f£L<teO. 175S3SMT&3. 

(6) 0 rsjS&fjfSftj £LT«, 0|*fimftB&zK4K ^ttXT, 
15 x;K fiH4T5 H«**WT5Ht*«T#, un&ttm«lW0 9 8/ 
0 5 6 4 1 ^&«|E«©2r ioT^^i^TfSo 

F, 1 -X3\N/- 3 - (3 - y^^7 5 7 7°ok°;i/) A^^SK, 9 J 

(6) fc^lt, iitO. lftMlOO^*, $?£L<&0. 175S10MI* 
25 T&£„ 

as?, TOtt«ftt*T?ffton, SMttiiiitu 0>r«x 

h7kh'D77X' N, N-^^fJl/*M75 1, 4-5***-tf->, ^ 
h;i/X>, Jfiffc^l'X 7PP*M^ 1, 2-5>0 
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K*RHWtt, 3*0. 1I*M75£7 2P3MHJ, $f£l<.<teO. 5WHW7552 4 

^Mi^WJof^id it&m (6) T^$ns*;^>mx«^-©^ 

15 MitftltJH^lt, SIS175S1 0 0S*> £F£L<«175M5ij* 
20 LV». 

z> frxfemmmt z>z.tf£<, &igfcftt 
(ig5-2) *xmt. mihx@5- iT#e>nfc^#^b^jE&^-&5 

25 dfcte«kD{b^* (i-o) *«jfi*rs*ftT*s. 

01^ ^57t9^ 1 7 9 3- 1 8 0 0HfcfB*£ttTV>a:£i*4ff) , * 

n\zmcr^mx\tzM t^mt^m^^^z tiz^^no z tm-c^ 

So 
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fc|gJt3nfctr>#, 0iJ;L$h;l/X>, N, N-^^fiV*M75 h\ 1, 

E£iB£«, m% 0g75S2 0 0E ItKSM^SSMSOlffl 

SJfcMte, S#0. lB#|tg75M7 2Bf«, £fl;U<teO. 5 WIl 2 
10 TOT&So 

£©«k5lcUT*5ft3#»gjfctt£fc£tt (1-0) tt, &aj©a«»ai 
(i-i l) te, KTo^lUotfelit^:.!:^ 

15 Tit£o 



WX N„ 2 ^ » . x NH2 „n R „ 



R 11 R 11 
(7) (8) (9) 



m 



Xg8 

R 11 R ir^ 51 

(10) (1-11) 

CDg6) «©#£T, <fb£#/ (7) tit^m (A-l) £££ 

20 Jfc£-&T> ffrfrfc (8) ^Sit-T^^T-^^o 
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(DmVKfo&mzkQ&tlZtiK (7) lS*£*fLT, HfiTO. 173; 

KJ;DM&3fr\ ®S0. 17552 0M§S, #?£L<teO. 575S5S*-e& 

So 

. i) h<DRfo\z$>^T. (8) s»arr«t>©T»ni& ^#>&5&cd 

10 £JBV>TfeJ:V^ HJ2A, M^-fev^A, ^^hU^ 

A> ft«*U^A, U>K*U^A, »R#y£A, # U £A- t e r t -7 

DftfcRfcSnfcV^-^Wfctt, 0UUi> fcfUvX hJHX fh7k 
15 b*D77X 1, 4-5?^U">, N, N-y^^MM75F, N, N — 
v^^TiihTS h\ ^^fKM+i/H, l-*3MI/-2-t?D'J$V 

0^7iM2 5 OftT?**. 
20 *l8fc*W-SJgJKII*Htt, SATO. 1 S#RSJ7!>S 7 2 hiri, $y£L<te0. 

25 (I@ 7) *Igtt, }£g©#&T, ft£46 (8) fct&»XglTJ8V*fcfc£ 
« (A-l) ££KjS$-frT, fb£» (9) ftttfi*r<6^j*T**. 

Sffl^fc-frS C fc fc «k D fr 5 H £ S o 
H©J;5fcLT#&ns^«i (9) 14, ftft®g*ttH^I** flIAtf, B 
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(18 8) *l8tt, {fc£tt (9) ©-hDS^jtTE.LT, fb£» (10)* 

: warfare**. 

z.<D&5\zLT%e>ti&{b&m do) a, ^tto^Bt*»^a, mx\tm 
ft m&mrn. m&<& mimm. i7u^h^y^-m\z^^mm 

10 (IS 9) #Igtt, fc£<» (10) £«nEiB«0fc£« (5) X»fc£*b 
(6) t&Kfo'ZikZZtlz&Qs *%mz%Zfc&® (I -11) &K»f 

do) t-fb^ (5) t©H^«> iMBiS4ira*o*fe Jin 

£2p U fc^&Xte il n S i t *®.fr&t>-&%> Z\b\Z£QffoZ.ttfT°%Zo 
15 $&, jb£«l (10) tik&m (6) ££>£Jftte, IMBIg5-lRtf5- 
2 iPfl«om nnK:ipi;fc^Xtt:ine.t^i:*lft*'&to-&5i:i:H 

Zl©J;5fcLT#&n**58WH«*'fb'&'» (1-1 1) HU 

tt&tf, lift «JBE»«, *SiMb* MtttB, TO®, ^?h^7 

20 ^^-^tJzD^wnfi-rssitj&JTfrs. 

(1-1 1) tt, KTO^r»K:±oT*)«jft*r*i:i:^ 
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La^* R 11 X 5i H Va^X, R11 X51 H R 11 -X«v^X, 

(r^ 1 (a-1) (r 2 Vt-1 (R 2 ^T"Jl 

I, isio r11 J^ is ii r1i J 51 

(11) (12) ( 13 ) 



IS 12 R 11 /XS1 IS 13 rII^* 51 IS 14 

(14) d5) 



m 



R 11 



, NH 2 I H 

/*6i 1815 d11 /X 51 



R 11 

(16) (1-11) 

(IS 10) *Igtt, fl:^* (ID t«rtBI3«0fl3^«I (A-1) <h£K 
5 J&£-frT, te^tf (1 2) 

d©«k5K:UT#e>n-5^% (12) ^©MS^g, 09*.«, 

(181 1) #Ig«, fc&to (12) t!5IBIB«0^^«i (A-1) <h£R 

J&£i*T> te^ti (1 3) snjErrs^sn?**. 
15 £©£3tcl/Tft&n*tf;£to (13) tt, ^acD^KttS#», WMZ* 

mmmrzfrximmmm-fz t^< 4 &igfc#r c 
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(Igl 2) *IgK, fc^fe (13) <D- hn«£M7CbT, -fb^ft (1 

*iata, WBxs3tra*©^ e:tifc2in;^j£xtt2:ne.t«i5fet 

(I@13)*I@}t m&XMT!%z>tl1ttt>%® (14) fc-hn3fe*»AbT» 
fl?&* (15) S«JfiTS*j*T?**. 

5i-er-->a >, 2 0 0 1^ S3 1#7f, 1 1 2 3-1 1 281, ^) , 

€rs. m-huikKfo}*, &mzj&vx* K&m (14) ©wtsjs/** 
15 -hu4Mzmwt*y>2±zm*z>m&\z\t, w»*u^A©*tt, 51^0. 

20 gfcfi&tt, 0 «^IS«OlME. L < «M75S 7 0S 
£«Mte> ffi^O. m#M73r£7 2l$M, ff£b<ttO. 5«?M75M1 2 
u©ct5fcLT#^n§IM (1 5) KJU &&0#ilt*if§^j^ flfctf, 

25 mm. m&mm, mmm&s m^it, zwhtfyyj-miz&v^ 

(IS 14) *lStt, (15) ©#1"§- hDS^TctT, ^nr* 

(16) ««»*r*^ri»T?**. 

*ig«, «riBxs3tiRi«t0^ z.n\zmctt&xfcz.tit>ti%&t 
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£»-&b-frS Z. t\Z £ Off ? Z\ ttfT*%Z> 0 

mm. m&mm, mmmm. m&it, mz$®>. ^pyh^y^-^Df 

5 (im 5) *xmt> (i6) tmrnmoitft® (5) xmt^m 
(6) ttkKfo-z^z>z\t\z&v). *mw\z&z>ik&® (i -id zmmf 

\k&® (i6) tik&m (5) tofcj&te, mrnxn^tmrn^^ z\n 
\zmctcijmx\zz\nz£i%&t*mfr£t)ikz>z\t\z£V)ft ?z\ttfr%z>o 
io (i6) t^b-&«i (6) t<DRmt, mmxns-i&tfb- 

2tmm<Djjm. z\n\zmvfz%&xnz\nzt%&t&m&&fr&z>z\t\z 

±fB4b£% (14) £ (6) -hPl^iAU , 

15 i^S(c^i;TgiJji^b^^ff-5^<t{cJ;oTt), #f|BJ»3{b£ti (I- 
11) Mtl.C<!:^f5„ 
7^*5. fb£#> (14) titte® (6) £©7$bMb, -hnfk, zhnS^ 

20 &t)ikZ>z\t\z&r)'ttoZ\ti$7:%Z>. 

z\o&?\zLT%znz>*m%\z&z>^m d-i d \%, 'Mo^mm 
m*.\z* mm, mmmm, m&<& mm^m, ^n7h^ 

if%mz%z>^m d-i i-o) ^T©^tcfcoTt>M 

25 m*fZ>Z\ttfT*£Z>o 
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(24) (1-11-0) 

cos i 6) *xmt. it%m (i7) tm^iAts^T^i.. *i 

# 5>>-t5>7. (Protective Groups in Organi 
c Synthes i s) , T. W. Greenf. I2E John Wi 
ley&Sonstt, 19 9 1^, ^) , *tl\zmVtt&X}*Z.tlP> tftfe 

2- (HJpWI/vU;1/) X^;k t e r t - ttfrVtf-JVS/VJV. t e r 

15 fflvien*^* (b) ©*wu fflt^nsft:'&*X(^»j*©aa, , 

CMttHiOS^^^ {t£» (17) lSI^bT, 1755 
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fc«fcD£fc£}&*, If 0. 1J!/S2 0^*, $?£L<teO. 57555^i;T& 

5 fflV>&n*£*£l/tt4, *I@fc*^T> ft*ft (17) fcftl£Ul (B) 
£©KJ£iC&^T, 4fc*ft (18) &fiig?"Sfe©T?&nfc£, WftHCft 
fflViTt>«tV^ fclfctf, bsIMzv^A, K^hUOA, &»#U£A* U 
>&#U£A, BB*#U£A, *y^-tert-W-K HJX3\>W 

io jEjsa&rau aso75SjE;&*<»©jiifKfi«T?*t), $?^b<«> 075M8 

RJiSI^IHItt, M0. 1I^|BI75S7 2«f|HJT*D, ff*U<tt, 0. 
1 2PWC&S. 

15 D4#fclRjfc£nfcV>j&t, W^tf, tfU^X h;i/X>, 1,4- 

N. N-^^^MJI/ATSH, N, N-^pWKT-fe hTS 

z:©«k3fcLT#5tt.5ft;*tt (18) tt, &»©#»»»¥I*, fll*.fc£> 
(181 7) *x@«> te*#l (1 8) tMBteG® (A-l) <!:£RJ&£-fr 

t, \Y&m (i9) ftttfi-r»*»T?*s. 
*isii, BufBxsi o tmmo^m> zn\zmctc^mx\tzn^t^m 

t £»*fcrt* * d <>: K J: 0 fr 5 21 £ 3 . 
25 £©«fc3K:UT#S.ft3ft;*#l (19) ^©^HiftMm 

(1*118) ft** (19) ©^TtSx ho££»7GUT, ft* 

ft (2 0) *«jSf*^T»S. 
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*xmt, taiBxgi 2 tmmojjm, cn\zmvtt&x\$z.nztif;m 
d©«k5fcLT#&n5ft;£i» (20) \t, 'Atooftummmm. mz.\m 
5 mm?z>frxtem-Mffim-?z>z.ttz.<, &igfc#-r Etas-ess. 

(III 9) #X@teU (2 0) fc-hD«#ALX, (2 

1) ft«fit*^an?»*. 

io r©i5l:bT#6ti5ft^i (2 1) tt, &&©#»iim£> 

»vmm. malts bm, ^D7h^77^-^D¥ 

(IS2 0) {b£ft (2 1) (D-hum*M7tVT, (2 

2) *«jfi-r*^*T?*«. 

15 #i@&, muxni 4tmm<Djj&s z\n\zmvttmx\*z:nt>ti%m 

^©,fc5tItT#e»nsM (2 2) fcJu &^©#i«fii#j^ #!x.M 

20 (IS2 1) *lSttfc'&*l (2 2) fciMB|B«0fc£tt (5) XttflS^* 
(6) tftH/S^-frSEtfccfcD, fb£* (2 3) &«Jfi-r**ftT?*S. 
QC&m (2 2) £fb£«J (5) t<DRj&fts MBlg4£Rtt©#iS, Xtl 
D £:7j tt Eft 6 1 £ ft to* § E t \Z <k D ff 5 £ t # 5 . 

%Tc, {kg® (22) (6) tfDRmts mmxm 5 - 1 mz 5 - 

25 2iH«om ^nt^Cfc7jfeX^^ne><t^<i:ftffl^to*a^i:t 
E©«fc5fcLX#£ft3fb£tl (2 3) tt, l^oMSfifg, 
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(I|§2 2) *Igtt, ikOi® (2 3) OhHD + i/®fiS$iStT, 

(24) &»arr*#«;T**. 

^>-7°X-f > M->^ ->>izi/X (Protective Gro 
ups in Organic Synthesis), T. W. Green 
John Wi 1 ey&Sonstt, 199 1^, f) , ^tlfc 

il*0. 0 175S1 0 0 03*, #$L<ttO. 1 <m*T*S. 

EJfclSWtt, 31*0. 1«pM755 7 2«PM, »*L<ttO. 5 R#p B 17I>M 1 2 
£®«fc3fcLTftS*l*fls£«l (2 4) &»0#«*MB^a, fl&tf, 

(x^2 3) *isn (2 4) (o fcfcjgjsa-frftie 

(IS2 3-1) J)\ Xmt^m (24) (D) t&BLfctSikZxn 

(IS2 3-2) Kit), *5g59fc«5ft^«j (1-2) fcHjftfs^Src* 

(IS 2 3-1) 

(C) *©L 4 tLTit JM*WfcfcJU flAtf, tt* ft*. 3^7^ 
®EJtaH*fc:«fcDft&S#, ft^tl (2 4) lSlC^LT, ffiif 0. 175S 
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KJ;Og&&fr\ \t^m (2 4) 1 iiH^L/T, S^rO. 175S20S*, 
5 £?£b<&0. 5 75M5^i;T&3 0 

ffil>e>n3&S£l<T&> ft^* (2 4) fcfl^ft (C) £®EjSfc:feV*T\ 
(1-2) £§&5rr5 , &0T&n#, Vi*^5'b©SfflViT , b«fcv^ 
0J&«, **^h'J^A, RBHr->*A, ft«?-HJ#A, &»#U£A» 

io ;v7s>f^fe.n§. 

DttfcRjesnfcvsat, Fiix.«> if'jyx h;uxx fh7t 

Fn77X 1, 4-^rt^+TX N, N-3?^fWA75 b\ N, N — 

15 >^*^tf&ns. 

0Jt7iSl 5 0^5. 

*lSfc*W-*EJW?MW:, 3MN). 1I$IW75M7 2R#W, £?i;L<te:0. 
5ISW75£5l$l«rT?a<5. 

20 c©«k5fcLT»sn**»Bfc«*fc'&tt d-2) ^»©^ai»s8 
7^ -«sfc«k Dwwsrts n tan-ess. 

(Ig23-2) MfcXnmZfttcik&W) (2 4) 

(d) i:&^j5&$*> &mzmvT. urn, M&m&tt*>z.t\z&r)*%mz 

25 fi*S<fb£«& (1-2) ^mt5*ST$S. 

fl^tt (2 4) (D) V>fc>#53tt&Rj£T*eK 

7^ y^mmsj'Vik&moft&T, xmmm^m wmsys? (m 

itsunobu. O) la—* SJX^ T^M^y 
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>X7t-^>a> *J ±^3.7 )V -fuWy (The use o . 
f diethyl azodicarboxylate and trip 
henylphosphine in synthesis and tra 
nsformation of natural products) J , y 
5 y^yTs (Synthes is) , 1981$, pl-28) ) , * 

*xM\z&^Tm*<bnz>7)iu-)v<k'&® (d) its® (24) 

. 1 ySSH&LT, a*0. 57iMlOS*> #£L<tel75S3i«T$>3. 

ffl^6ns*x7^>^ftoin it^m (24) l^atcMbT, ®^ 

fflV^tl§7yM©iH (2 4) l£*fcftLT* a«o. 5 

a«l'75S4 8WM, $?£L<fci475Ml 2B# 

20 *X8K:*W-*S««Att, aftO£72r£KJft&tt®&ttfi& $?£b<& 
1 5 75S3 0g?c^5o 

25 *&, ±Bft-&« (2 0) t (6) tSS^tm.-bDSSiAl, 

1-0) ft«a-r«c:t*JT**. 

fcfc, <b£<» (20) t<b^4S> (6) i©75Hft, zhnfc xhn** 
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t>7^;m^(D&7iRtfmikKmt, -en-en, is 5 - 1 > igi3, xn 

-&:foi± § H i £ £ D ft v Z. t jfttT # £ o 
c:©j:5fcbTt#e»n§*^B^t^§^t, (i -11-0) &sn©# 

*^bjjc^§^#i (i) <do%, xftgmm^hzfc&m (1-4) 

.Xt ,NH 2 Y^ Xl ^r^K 

Y . "H* jT >-SH „ 

Rl-^XA 2 NH 2 IS2 4 Rl ~*TR»]N 1825 

(4) ' (25) 9 

R-^H • l R 2 )q 

(26) C-4) 

(I@2 4) #Igtt, ib£% (4) frfcfcfcft (2 5) *«Jftf**feT« 

uOR|:it i£Stt#£T> XiftgB«©;£& Indian J . 

15 Chem. Sect. B; 32 ; 2 ; 1 9 9 3 ; 2 6 2- 2 6 5. ) , ^n\Z 

#0. 175S5 0 OSS* #ti;b<te0. 575Sl0S*T&3 o 

fflv^6n«*astbTtt, -fb-grt/ (4) t<DKfo\z&^T, K&m (25) 

h'J^A, *»h'J')A, R»-fe'>^A, ^^h'J^A, fifflfcfrUSA, 
U>K*U^A, BHfc&UtfA, *'J^A-ter t-W-h> HJx? 1 
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#Igfcfctt£Rf6ll#MKi, ISlM4 8lf B 1, ^^L<«475Sl 2Pf 
h7kFn77>, 1, 4- 5^**1* X N, N-^fJl/*;VA75h\ N, 

5V>^Wfs>n5. 

10 Z.<D&5\ZVTft*>tlZtt,tito (2 5) ^(D^ilM^ 08&tf, ft 

(Ig2 5) #Xgtt* fc&m (2 5) £fflV>T, it&W (2 6) &8£ 

15 fB^©7j?* (fllfctf, Indian J. Chem. Sect. B;EN; 3 
2; 2 ; 1 9 9 3:2 6 2-2 6 5. ) , *rtl\zmVtttisX\tZ.nt> tft&i 

<«17iMl 0 0^*T&3o 
20 *Xi@tC^tj-§SJ^B#ra«> SI?jtlftM4 8Bffpfl, *?£L< «4 7!;S2 4B# 

0 75S«^oailiaUET**. 

ttfctt, #l*.fc£x*y-;k tK, MWx>, fb7kHn77X 1, 4-5? 
:**+h>> N, N-^?MM75F, N, N-5?jWU7-fe hT5 h\ 

5? * 3^7. ;i/3j%^r ^ h\ 1 - * 2 - tr □ u 5? j y^ffimf e> n& . 

■H©£3fcLT#&ttSfc^* (2 6) tt, ^O^BtHSS^S, 
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(Ig2 6) *Xg», (2 6) tit&m (E) t^J^-SSilch 

fc«fc?K *»MK:«sfl:'&« (i-4) tjRjfiT*361S-c**. 



em. Sect. B;EN; 32; 2; 1993;262-265, ^) , 

So 

ffl^&nsf h^5/7°oA°>©*teu auto. i75S5ooaa, 0 

£L<«0. 5 71S1 0 0M5*T?*5. 

1^7tHU77>, 1, 4-v^+U->, N, N-5?>fMM75 h\ N, 
20 N-^^Wth7$K, 1 2 - tf P U 

E0J;3fcLT»&ns*»!Slctt*ft£* (1-4) tt, ^ftio^Mt«f« 
WAtfttRS, ttJE&tf* ^Ute, ?«»fctJ> ?SttJR, i?P7h^7 

25 (1-12) 



5 



#Ig»C&W5KJfi;tt, ^fBm©7jfe <0S*«I nd i an J. Ch 
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R 11 X 51 H l« v X v NH 
L 1 x 4 X82 7 *51 x 4 1*12 8 R 11 



'2 



(27) R11 (28) < 29 > 

— i^ x :x NH2 ^ % x f . 

xg2 9 > N ° 2 IS 3 0 R 11 ^<51 *4 N0 2 x@31 
R 11 

(3°) (31) 

ohc-)(a^-(r 3 ) 

(5) 

R !!J^ i v x v NH2 is 3 2 " a " 12) 



m 



RUH^xTNHa * fi 



(32) n^/ m H * 



(1-12) 



IS 3 3-1 IH3 3-2 

153 ' 

(IS 2 7) *IgU, i£S©#ftT> (2 7) ^HulBlt^t? (A- 

1) ££KJS3i*T, fl^fc (2 8) S«JSf*^feT*5. 

10 ny^tfens. 

fflvisnsft^tt (A-i) fflVi&nsft^*Rr;»i«otta % * 

©«&0RJS*#fciDJ|fc3j&t, (2 7) lSit^lT, ilSO. 1 

Till 2 0 iil, £F£ b < te: 0 . 5 75M5S*T»«. 
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ickDftfcaa*, mno. 1 am 20 a*, m%v<\to. sjbmsmmxfc 
m^t>nz>m.&thxu, *xmz&^x, it&m (27) tit&m (a- 

1) tQEUfoiz&^x, ik&m (2 8) 3t><D-e&ti&\ t^&sfe 

# A, ^m*U^7A, U^tjU^A, St^U^A, #U£A-tert- 

DWtiRTEsnfev^ mxfcs tfu^x h;vxx xh7t 

10 HD77X 1, 4-^^1t>, N, N-v^^;i/^;PA75 h\ N, N- 

v^^;uj-feh75H> ^tWW*;!/**^ wjvj 

15 #X@fc#ttS£J&B#Hfci:, ffiSO. 1I^K75S7 2^, ^SL<ttO. 
t©«fc5tbT#6nsft'&« (2 8) tt, ftftftdttttSm 

20 (ig2 8) wifcxm?%t>mt<k&ys (28) ©~hDS£jt7n 

VXs it&m (2 9) SI!ItS«$§ 0 

*Xgfc^ViTfflVi6n5S7cK^tbTtt> JMfrWfcfci, 09*.fct & 

*xniz&\,*x: nhDScDMTufci o%rt7vv&-mmf!m&m^%>M 

£L<«0. 175S1^*T&3. 
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5 IfOMIt^^. 

Z0£.5\£\sT&e>tiZte&m (2 9) tt, 0d*.«, 

(IS2 9) *!Stt> l»KXST?»6nfcfl:^« (2 9) fcxMnat&JJJA 
IT, (3 0) *«J6-r***lcT?»*. 

lttE«©^i* {M^JAz/>^^vi7 3 5a^->a> (Synthet 
15 i c Co mm unicat ion) , 2 0 0 l¥ 13 li7^, 112 
3-112 81, , ^nt^Cfc^Xtt^ne.i^t^m^feiirS 

lftMlOO^*, ffSU<tt0. 175MlM3»T&3o 

25 S^Mtt, 31*0. 2mm. &%V<\$0. 5R3fK75£l2 

£0J:3K:bTft5n*fc£* (3 0) tt, ^©Mlfg, fllAtf* 

sffis, 3igs^> Ban, 7D7h^77^-^fc«tt)f 
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(ig3o) *igs, m&xnT'&zntcikG® (30) twmt&m 

(A-l) £*KfomkZ>z.£\z&r>^® (3D. £§25gT£^ftT$>3. 

z.(D&o\zLT%t>nz>it%m (3D 'Azavftmmm^wz, mx.it, 
mm, mi, «am, nmm, zu^htf^yj-miz&vm 

(is 3 1) *igs, HutHiig3 0T?n*>nrc4k®w (3D ©^hni§ 

10 MtuLT, (3 2) SfijfiTS^T?**. 

*xaic*w*R«tt, ttEia8tn«0*ac, z\tuzmcttmx\tz: 

ca.kStebTft&ftafc^* (3 2) tt, fcl&tf* 

(IS 3 2) Hf)fBXg3 nM»&n&fc<&4& (3 2) £ft<&*& 

(5) t*SJS$#*c:tfc«kO*l8Kfc«s{b^ti (1-2) 

S9IBXS4tTO©^, £ft£^Cfc#i£X&;i 
20 n 6 <h^fe £ £fl#.£fc>-B-3 c £ <fc 0 ff "5 H £ My # £ . 

£0±3lcLT#6ns*»Wte**fc'&« (1-2) tt, &»0#«ifiMB^ 

7^ «fc r>mm<m% z. tatr**. 

(IS3 3-1) MKIS3 lTftSttfefc-frtt (3 2) 

25 (6) t*RjS***Ctt«kD«f^#ftttfi-r**i*T?»S. 

tt z\ n 5 1 s& i sa^fe^s c t £ o ff ^ n £ ifi-a t % . 
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(33-2) *isa, mzxm 33-1 ^znfcmt>&*mikKjfo\zttT 
ztiz&Q, xftmizftzfoG® (i-i2) %Mmtz>jjmT?%>z> a 
*xmz&ttz>m4kfcfo\z, mmxn5-2tmm(D^m, zn\zmcrc^ 

5 mx\±Z.tit>t1%mt Hi t«k Off "5 ^1 <h^T^-5o 

±WE^tl (2 9) i (6) <h££J!£;$1±fc|£, -hn^agAU 

m~hum*7$/m\zm7t?ztmm\zm\:*n5-t)\ &mzj&v 
T%mmtKjfo*m\ *rc, ^wix^bt&fc-fb^ (a) 
HifcfcoTfe, *mmz%z>4k&® (i-ii) zmmtzz-ttfrizz, 

io ft&m (2 9) <Ub£-t/ (6) toT^hMb, zhnfc nhn*^ 

^7$/*^©^, (a) toKjfcRtfmtfcjfcfe, ^n^n, xn 
5-1, igi3> ig 3 , ig3 0Rz$xn5- 1 tmmottk, zn\zm 
^rc^mxuz\H^t^t^m^^^zt\z^\onoz.t^^^ 0 

Z.0&D\ZLT%Zn%*mW\Z%5>fc&i®) (1-12) ^ao^in 

7<< -m\z& o mmmmr^ z. twzz> 0 

KTO^tioTiIt2.{^ft (3 1) ^l^uitiotfe, 
#§§BJlM3ft^ (1-12) ^3i-T^iIi^^§ 0 

R^X H R 11 X 51 H 

( r2 \!±v x Y N02 (a-1) 1 (r2 ^ x v N02 < A - 1 > t 

l/^^R 8 183 4 ^XT^C0 2 R 8 ^3 5 

(33) R11 (34) 

(R ^xfc0 2 R3 — (R ftjC NH 

X 5 1 ^ 2 I@35-l |<51 X 4 NH 2 

R 11 R 11 

(35) (31) 

20 [5£*, #f2WfJfB£|W|D] 

(Xg3 4) {b^tl (3 3) tWffift^ (A-1) tZKfoZ 

^^>zt\z^r,\t^m (3 4) S«5gf$^7?*5. ^IgtC^tSEffifct 
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I9CXS2 7 tmrnv-fim, z\n\zmctc^mx\tz.n^tnmt^m.^t> 

-&Z>Z.£\z£.K)ft? ZLL&T:%Z>o 

z.<o&?\zhT'&bn%fc^m (3 4) &to<D.#Mffim^m, mx.\& 

(IS3 5) *XS«, ih^m (3 4) tMIB^^t) (A-l) t*KJfct£ 
ikZ>Z\t\Z&V, fc£>W (3 5) ^lit^ST*^, ^XfllC&tfSSjfc 

Gti^z z\ t \z & v) ft o z\ t Z> o 
io ^^fcbT^nste-grtf (3 5) l^o^iil^g, mtf. 

tmmrztexizwmmrz z\ttz<, ^xmzntz.t^r^^ 0 

(IS3 3-1) #Ig«, MIBXS3 5T#e>n^b^tl (3 5) (D^f 
3~C (O) OR 8 ^7SyS(C«LT, fcfim (3 1) ftttfiT*>Eri*T?* 
15 D> 0!l*.fc£, ^fcflS^H^X (Cur t ius) <g|&RJ&5&«#tf 

z\n^tft&t*®.^t>^%z.t\z&m=t?z\t-tfi~?%z>* 
z.<D£o\zhTnt>nz>fc&m (3D a, &&©#m§:j^ m« 

20 

ft6n&ft^» (3 1) SfflUT, H&IBXS3 1, 3 2, 3 3 -lX«3 

3-2<D%m&m*T, *w%\zfcz>it%m (1-12) zmmtzzttfr 

*36Kl:«5M (1-3 1) nZJtZ. KTO^ftfci^TfeffiSt 

25 §ut^f§ 0 
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R 11 -X 51 H 




(36) 


• L2 n - 


(A-1) r11— ^iVN 




IS3 6 


[T n Rp 1 V ; q 


Kn. , (r ) 
H R P 1 v y q 


(27) 




(37) 


(38) 



R 11 -x 5 i 



IS 3 8 




R 11 -x 5 i 



-N. Jftf"* IfS39 
'n Rp 1 v y q 




(39) 




R 11 — X, 



(\ v 1 
R 2 TIB A 1 

/a IfI4 1 




; n Rp 1 v y q 
(42) 



'n Rp 1 M 
(40) 



Vx^R 3 ) 
N N— ' 



IS4 0 



m 



IS 4 2 



R 11 -x 5 i 




}NH (r 2 ) H 



IS 4 3 




. ~N N 

1 r 41 v ; q 



m 



< 43 > (1-31) 

(18 3 6) «flte> *6SR^Stt«E©#«ET, ffifBffittO^tt (2 
7) tfls^tt (3 6) £££Jfc£itT, fc&m (3 7) &«aS*rs^feT»*. 
L 1 , L 2 iLTH J;DA#:«)t«, 7^ 3?$ 

M ^ (2 7) fc-ffr&tt (3 6) tOK^fc^UT, (3 7) 

(3 6) tbm'iDWWfctt, 0iJx.«\ hU^^- (tf'J> ? >-2- 
-f;W XXXttl- (tert-^h^M-JW If u-)V- 2 -#D> 
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4k-&W (3 6) tit, hu^^;i/- (tru^>-2-^;w *x&/bv>* 

^fcfcJu V>fc>#5S till eEj£*/B>vrfT3;£feWtfSft5. 

M (3 6) £LT, 1- (tert-yh^JtoW tf 

.fflvisn*^* (3 6) o*tt, m^^n^i^mmsmwkonm. 

te0S**#fc«kD*fc*#* (2 7) l^aCMUT, S3tO. 175 

55 0ii, $?£L<te, 0. 275M1 

10 £«kDg&5j^ iiSTO. 175S2 0^fi> »*U<ttO. 57iM5^*-rffe 

ffiV^tl^tlibTH *Igfc*ViT, (2 7) (3 

6) toKmz^x, fc&m (37) *»j6f* , b©T»ntf, w&sfe 

15 *tt*U^A, U>**U£A, mWMVVI*. #U£A t-7b* 

3/^ il^O. 0 175S1 0S*> -ff*b<ttO. 0 57JM5 

20 ffl^enS^DSitbTH *Ig(:^^T, (2 7) £fc-&<» 

(3 6) £<DKJ&\Z#KT* fc^m (3 7) *«jfi*r**>©T»ntf, 

S^DdtfT. h U 7x-;1/tJn7.7^ >/N°^v<>A> ^£ o"d (1, 1 
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mmjb&i 5 0gT&5o 
£©£5{£bT#&ft3ft;£tl (3 7) &»0#*««¥B!, 0BAtf« 

(IS 3 7) *iStt, ik&m (3 7) fclME<fc;'&* (A-l) £££J&£ 
(3 8) ^lit^St^. 

£©«k3fcUT»&nM;£* (3 8) tt, &»©*Hi*l«^Ik 
*t> MJBftH, Mtttti, ??«> ^n?h^7^-il;J:WII 

(ig3 8) *xmt, (3 8) <D^ummmkT$-Yu&*im 

15 5?M,T> &JS«8&fcT«7nU &SfcJfct;T#«*&iliAbT, fb£$ (3 
9) *8SliSf 

JBV>Stt*«7G5H®*«U 3^0. 0 175S10S*, £F£L<teO. 175 
SllTO§. 
fflVf>n-5jg7cJ5ltLTtt, *IgH*^T> -fb^ (3 8) 
20 (3 9) S»jfi-r<5fe©T»n^ V^fc£fc©§flH>Tfe«kV>#, flAtf, 

io%e^-^m> s^-^^&fwsn*. 

25. *igfc;fett*Rj&fi«tt, a«o«755Ki5JS*SE©a»a*, #sb<« 
^S75si 5 om-e&%o 
*xm\zm2>R}fcmm\t, mmto. m#H75S7 21m $?£b<«o. 
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2 0METS5. 

£®«k5fcbT#&n5ft;£tt (39) ^©Mi^g, m?um 

(XS3 9) #X@&, fc^fc (3 9) (IZhDS^iAlT, -fb£& (4 

o) ttmmttm-z&z. *xm\zmz>Kfote, mmxn2 stmmvjj 

zo^izvc^^n^it^ (40) &&®a*i*MB#a, 
%>frx \mmmm?% z\tte<, xxmztt-rz. t&r%z> B 

(XH4 0) ttgfct, (4 0) ©^T-5nhD*^M7cUT, 

m (4 1.) *XSfc43^5^«, MiSX@3 1.hlR] 

^nCTC&^&x^tie. iMt £iia*i§rfc>-£3 z\ t \z & m 

(X@4 1) #X@te, fc&m (4 1) iMIB^tl (5) tZKmZ^T 
ik£® (4 2) ^®5ti-§^\ #v>tt, (4 1) £Suf3ft£#J (6) £ 

&^l?mfc£j&^T££(;:£D{b^ (4 2) $Ht5^ 

(4D ^m!b^#i (5) toRMt. mmxm3 2tmm<Djjm, 

it^m (4 1) iMIB^-grt) (6) gtfc£-{* 
SHJftteU Wf2Xg3 3-lRtX3 3-2<h|Wiao^ ^tlfc^PCfc^X 

Z<D&5\ZLTnt>tlZ4k&to (4 2) «, &*n0#«*i§g^ flAfcTfc 
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(IS4 2) ft&tl&fc'&to (4 2) CDW1-i>757S0M* 

" Rp^iilt, (43) ft«jfi"rS*J*T?»*. 

Jiffr-*?* -T> v'^-tei'T. (P rotective 

Groups in Organic Synthesis) >T. W. Gr 
e e nm, $2E John Wi ley&Sonstt, 1991^ ® , 

10 

H0«fc5fcUT#6n*ft:^« (4 3) tt, 0fl*«ai 
fft. MUM, teste, JSflfeHiffl, SM, ^nvh^^-^^DMi 

(IS4 3) te£#l (4 3) £te-&#) (F) t*&miSl£Z>Z.t 

15 te«fc0*5S9!fc*Sfl3fc#l (1-3) S»3fr5^j*TfeS. #MK:£tt3 

7s -f> -%—%ZLy9 i/y^L-sTs (Protective Groups 
in Organic Synthesis), T. W. Green iff, ^2 
E John Wi.ley&Sonstt, 1991^, *) , -ttlKUPUfclfr 

R 4 tum io^»t:i47M;k 7;wi/75h\ *;w^<;k 7 

tefrti (F) £bT«, JMM9fc«, M*.fc£> &*BHft« « HJ 7 jl^n 
IB*. ^Dh!^->m, ^ddSI, 7£U;M£x?-;k i£te^37>7Jk*x;k 

25 ^^>^)vmtmf^n^o 

©Kj£&#fc<kD£fcSj&*, te£"fc (4 3) Hi^bT, 5iS0. 1755 
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7-feh~HJ;k y^^MM75 h\ ^>if>> 7-fchX x^/- 
5 ^}&7?>Sl 5 O^T^So 

#ig£:mt£Mj«r^ asro. immjbm.7 2mm, ^l<«o. 

5»51 2P#FbTt:&£ 0 

±IB^-&tl (3 9) £ (6) <h£R)ft£i*fc^ zhnMlAU 

io \zmcT%mmkKfo*ftoz-t\z&-DTb, ^mwizfazitsw a -3 

fc*s, (3 9) tft^ti (6) £®75 Ffc, xhDft, xhnSfr 

e> 7 ^ y s^cDji7c&tm^s^«> *n**L igs-i, is 13, is 

15 Afrits ££fc«fc0fT5££#T#s. 

C10«k5fcbT#5na*»Wt«*ft^* (1-3 1) tt, ^»O^H«f 

7 ^ ct 0 wmnmr & z. t &r * 5 . 

fc*, fl^fe (4 2) K&V>T> 75y*©«SRp 1 ^0fM©R 4 fc^a 
20 -r*»^k:«, »Ig42M*43ffiil^<, fl^tl (42) 

£fc> fl^fc (4 3) *^MO^'»-e*5»'&JCtt, Ig4 3^ff5il^ 
(4 3) *«*f6Kt^5^»£^S. 

*fg^fc«*^«» (i-3i) \mT<o%mz&?T%m&?zz£ifiT ) & 

25 §0 
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(Ig4 4) *xm$. itG® (4 4) ^WIB^tl (3 6) 
5 £££££19, (4 5) %Wfrtttm'?&Z>. Rp 2 H X 51 £>raS 

*v-^>v;k 2- (MJjWUS/UJW ib^y/fJK 2- (HJ^ 
;i/->U;W X^;K t e r t -^J^^^yUJk t e r t -ttMJV 
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tt, MZU, j* h^pWk *3\>k X3Mk t e r t -T^k ^>J?;k • 
4-*h**>-^>5?;k 2- (HJjWIo'U;W. X3SJk t e r t -7^ 

fctt, Mx.lt, *3\>k X^;k ter t-7>;k ^>>Mk 

t %m&&t>itZ> z. t \z «k D ff o z t -2) . n © <k 5 L Tt# 6 nsfb-g- 

« (45) ^©#**&sm m&4t. mum 

10 &<, ^xgfcfrrnt^T^s. 

(IS4 5) *Xgtt> WEI8T?#S (4 5) ©AT-n^#|| 
&7K*»BB&T, ^JRttJiK:Tjl7cb, (4 6) ft«jar**feT?»*. 

ffl^6n*«7Effl©*tt, ®#o. oiMiom $?£L<teO. 0 5 

75Ml^:*T&3o 

15 m^t>nzm7tM£VT\t, *xuiz&^t, (45) K&m 
(46) *njfrst>o*p*nHr, v^&&t>©£ffi^Tfc£^\ 

20 N-S?^f;»A75 H, 1, 4-yt*U->, !»I?Jl4«m6»f6n5. 

^2S75S1 5 OJgT&So 
Ml^^SI^^ritt, MifO. 1 7 2 TO, £?£L<<teO. 

25 *Igfc:fcW-*EJ&JBEatt, a*#E7S£l 0 OSCJEE, jfiF * b< teifJEE^M 

2 o^y±-e£5, 

EOiSfcUTftStiSfc^to (4 6) &»0#li*«^a, 

mem, ifsa-fb, warn, mm., ^u^b^yy^-mz^vmm 
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(1@4 6) *Xg», tt&i® (4 6) ©Wr§^flSRp 2 &l^*UT, it 

&m (4 7) ^lajg-rs^-rs*. *xaic*^*ftw*oiife*»4, xitttB 

vTs (Protective Groups in Organic Syn 
5 thesis) >T. W. Gre enl, H2JKx John Wiley&S 
onstt« 199 1^, m) ^ -entipUfc^Xtteitl&t^t 

So 

io r p '©^in h u w&<Dm\t, ®#o. o 

0 0 0£b<teO. 17551 0^*T&£>. 

SJfcfi&fiJ:* ffl^S75S&JftM©jSM^ £?£t<<te^75Sl 0 0 

15 

c©«k3K:bT#5ns<ns£» (47) gtaaamsm 
mjbem, wai, Mil:, nmm, ?w?h&57<c-*\£&w 
20 «t«ss-rs^xttm»»»-r5i:i:^<> &xgfc*rr2:£a*T**. &mz 

(Ig4 7) #Xgfci:, ft&m (4 7) (G) 
iCcfcD, ft^tl (4 8) SStt^^fW. 21 HT?, Lte«g£^U 

mtEL^L 2 tmm<Dmmw^n^ 0 (g) ti/rtt, 
25 JMb^>5?;k 4-7;^u-o^-hu;K 4-7;i/^-o-^> 

znizmctc^mwzznz t%mt*n&&t)^z> zt\z&m=to z. 

£©£5fc:LT#Sft5<ft;<&#) (4 8) te, &&©#«««# 
& «EEM> lift. jS«EJ*ai» WtfclK, ^o^h^^- 
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(I@4 8) ifc^t) (4 8) ©Wtl,*M+yJI/0§llRp 3 

' £Bfc£bT> it&M (4 9) ^^Mt-^^T^So fc^to (4 8) CD^fS 
5 ^7;i/#^v;KD^StUT«, lulBXg4 4 75S4 7 \Z&^Tti)]st^z/)V 

©iisttTffflu, x@4 8 \z&^x®B\zm : £~rz>zt-t)^%z> 

rt-^)H«)liXBM§lt§ii7^JK 2-37jbx3Mk 2, 
2, 2 - h 'J ^ D Olf JH0/\D^>ftlSl7J^Jk 7U;K 2-7°0^ 

io n;k 2-^^;w-2-7°o^-;i/^©fgM7;i'^n;k ^>v;k h 

IB«©^fe (^JiS^Or^TO* 7>-7'7 ^-^-«^7 ~» 

•fcv'T. (Protect ive Groups in Organic Sy 
15 nthes is) , T. W. Greenf> I2E John Wiley& 

Sonsft, 199 1¥> m) > ^ft\zmcttmx\tznt>tig&tz®.fr 
z\<D&5\zLT%p>n%>fc&w (49) \t. &mm 

(184 9) #Igtt, ffc^il (4 9) tft&m (H) <h££Ofr£i±3££ 
ft£«r (5 0) &«jft*r**tfeT*D, fllfcfcf, l^^^^JWX 
(Cur t ius) &*#£T, U >K75? Nb^*R^7 

;i/3-;Wfc-&» (17-1) S/BVvr, »IBm©^ (FI^Th7^HD 
25 > (Tetrahedron) , |31l, 197 4*P, p2151-215 

7, ^) , ^n\zmcttmxtez\nzti$mt*mfr&fo&%z.t\z£r)fi 
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0. 17iM2 OS*, &£L<\tO. 57iS5S*TabSc 

tCJ;Dm&3^> ®^0. 175S20il», £?£L<teO. 575M5S*T& 

"So 

5 fflV^n§U>m7i?F{b^rtltLT«, ^XflC^T, -ft^ (4 9) 

(H) <htf>K;&fc&UT> it&M (5 0) ^MitT^feot^n^ 
/sv>e>n&:!ts<i:UTte, *x@^^^t, it&m (49) (h) 

10 toKJ^\z^x, (5 0) £«T SfcOT&nfcf, ^&3t>©£ 

mm-tsWks U>g£#U7A, »»*U^A, TJ'J^A t-^h^F, 

h u x^;w7 5 e»n§. 
15 £P&jt$n&v^ mz.ifh)iJL>, rh7hFD77X mt^vy, V 

20 5B#TOS1 2^T*§. 

Z<D&?\zLTnt>nZ>fc£$ (5 0) fcj\ &»©#«ttS!3M8!, 0V*tfft 

(Ig5 0) *X@«, fl^ifo (5 0) UzhDMiAlT, IfifEfBtt© 
25 (4 0) #X@K::fettSKJ&fck tulBXS2 9 

C©±5CbT#6n*^* (4 0) tt, ftft0*MBff8¥gl!. 
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»f SfrX»¥**«TSJ:a:&<, t»BX84 0 7524 SO^TttfcioT, 

^mwizmzm&m (i -3) saBg-rsjitjtfTts. 

±Bfc£4& (5 0) fc&ViT, Rp 4 £|SfcfeU te7-U>Sfz»ft:tL 
i7^U>«^ll (6) rhPl^iAU 

fc/scTaufeat-fbR^sff^cifcioTt), ^wte^*^* (1-3 
1) *w&-r&zt&T?%z> 0 

fc^ (5 0) <ut-&#j (6) toys ML -hot -hDi* 

67$/*^oa7carmfl3S*tt, ^n^n, zcgs-i, xmis. xm 

7 iffr-fx -f> ^>ty7 (Protective 

Groups in Organic Synthesis), T. W. Gr 
e e n^, H2 JK, John Wi ley&Sonst, 1991$, |) ( 

Ktefiisft:^ (i -o) (i -o) fc^$ns±3BS: (i-i) , 

20 (I-ll), (1-12), (1-2), (1-11-0), (1-31) 
Xtf (1-4) £ffil>T, ffefcfoTlitS C <!:tfT?#S. 
AfrWttt, ±BB (1-0) , (1-1), (I-ll), (1-12), 
(1-2) , (1-1 1-0) , (1-31) ^ (1-4) Ofc&toifi. S 

25 £?\zi$, %mk&m*n~c® i w?z>z.t\z&.v) y m%?z>mmmz$m-£tLZ> 

a«#ftrtfttbT»4, tlftttUtt*. jlfc**ft& a 
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p - h^X>^M>®M©7'J - j^M>iI ; 7?;«i, 3A*» 
T^5/^A*©7;P*U±»^««[, 7>*-£AiI, ^7- 

»f ens. *6te*»woft^««, M{b^x«-€-©^©fts©7^pt»x 

*Hft»rr*fc*fctK (I) s (i) ofcis 

<D&^m\z. *¥-®xmmm<DmtLT, #iikg*&D, **jo. ooim 

20 g*£»i OOmgT^D. ff*Ktt, ttlkgJifcD, ®0. Olmg 
*>&tt5 0mgT?*D, «fct3»*b<tt*ao. lmg*6l OmgT»»«. Z. 

25 L<«, S#*©|£ffl^ iatel®Xtt2|sl®S#^ »l. Omg*&ft 
2 0 0mgT&3. «fct)»*L/<tt, &#*©$SB^ iailH©^#T^l 
Omg^S 1 0 Omgm. 

D, Mlkg^fc^ S (I) (Dfc&m&mo. 0 0 lmg 36^*91 0 Om 



WO 2005/063738 PCT/JP2004/019843 

113 

g m%L<\tO. 0 lmgfr&tol Omg) T&*9> £ D£?i;L< tel B& 
#llkg»fct), 5$ (I) <Dfc&W*®0. lmg*6 10mgT» 

15 &2fl, hD-5S WJ, lit, MMfc *y-t;WW, *U-A, I7D»/-^ 

20 SLjA4b&Msrr*4i&K:tt* fn^tf, nam. x.y**/jvmxxfmmitfimtf*> 

tis fi^tbTtt, 8>ttF, IMSfitt-fe^D-;*, «^J> life 

25 ^J^*^-fe;^J^*fe^U^P^#^TS§. 

±IB©a*oS#»l8k:j6p>tT, a£ (I) fc«Sffc;£4&Bu WAtf, u. S. 
#fF#-t 3, 845, 770, 3, 916, 899, 3, 536, 809, 3, 
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598, 1 2 3, 3, 630, 2 0 0Rtf4, 0 0 8, 7 1 9 fctBtt©ttttitt 
fll^&Rtf /Xftx U A U -^MfC «fc o T fe> * £ 

io -ask, m^^tm»<omi¥x\t2:<»m^tiftm^(D^^\m^t 

20 \*% 7°t)VnM, m&l&ft&m l mg 5 0 0 m g^tfo 
[Si] 



ft^W ( I . 

M. ) 





mg/ml 


5£ (I) ©4b£#i 


10 




5.0 


Twe e n 8 0 


0.5 




9.0 




1.0 



&ttm*.*tia%.T* l.omi tt5o 
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[3*2] 



mm 





ig/t ablet 


S ( I ) ©fl^ti 


25 




415 


Twe e n 8 0 


14.0 




43.5 




2.5 




500mg 


[H3] 








mg/capsule ; 


^ (I) ©<ffc£* 


25 




573.5 




1.5 



-&ff 600ig 







^ (I) CD^tl 


24mg 


l/S^X NF L i q. Con 
c . 


1.2mg 


hU^DP7Ma/^X NF 


4.025g 


v^dd^jm-o^x nf 


12. 15g 



5£ (I) (Dft^te, lX«2^±O^J.i:^l^(r^ffl-r?)«^t«, 5$ 
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(b) PPARTzf-xh (M> hP^U^yx bi^U^l/X ;y^'J 

(c) -f >XU> 

10 (d) V7hX^^> 

(e) a-40lo<>^— (0!l> #^U#-X* S^'JhHk 7*^, 

(f) 07'J«II m* 7thA^5K, M^$h f , 7CU1/ 
7°OA°5h\ 7*U#AUK, 7*U7^7h\ 7*U*;VfcfUh\ 7*Utf~7b\ 7* 

15 U*S?X 7*y7*irtfh\ 7*U7*yh\ ^U^tfS h\ 7*Utr«F> 
7x>^5H, h9if$h\ h;^5'H, h;i/->7^5 h\ ^-t-^U-K, 
W\°7*U-F) , Rtf 

(g) DPP- IV (v^7°5^;^7W-i£ IV) PlS^iJ 
2moStt^l:*ft5S (I) ®ft;£«0ft*JfcWU ffij£t*ffl||£®ftBB 

(I) (Dik&m*P P AR7^ h tli*-&fc'&TfflV»*»'&fctt, 5£ 
(I) 0^#J©PPAR7rf-Xhfc*fT§S*TO, -jRWfc, ItJlOO 
0 : : 1 0 0 0T*U, #*l/<fck $12 0 0 : lJiSl : 2 0 0T 

fcs. ^ (i) (Dik&vsttiiots&i&fttnmfr&tom*. m®(DmmftT*$> 
mib^; (i) r^n%4b&m<D^?%mntc¥)vn*^-^m&imm<D 

mmt, 3cmm<DJ}& W*.\& r^7W (Diabetes) , !i§4 
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5m, I1671I- 1 6 7 7I, 199 6^30 Xfe^ftlzmCtcljfelZ 

i o-NADHOMiSt5utilJ;oT, ^3*?— ifOSHfcffeOg* 

H©77t'fTtfflt§ recombinant human liver 
GKttFLAG fusion proteintlTE. col ifc588S 
10 t, ANTIFLAG M2 AFFINITY GEL (Sigma) 

7yt-f «¥H£9 6 -we 1 1 plat e*IUT3 O'CTfxofc. As 
say buffer (25mM Hepes Buffer : pH=7. 2, 
2mM MgCl 2 > ImM ATP, 0. 5mM TNAD, ImM d i t 

15 hiothrei tol) ^ftb, lb^tl©DMSO^^fctt3 

>bn^tltDMSO$ljttlMfc. ft^T&^LT&^fcEn 
zyme mixture (FLAG-GK, 2 OU/ml G6 PDH) 20 
U 1 Sfe*«2 5mM^;U3-X£l Otf 1J|D^ £Jfc£H 

(«*^;U=i-Xjt«=2. 5mM) c 

20 KftHttft, 4 0 5 nm©!R^*OJ|liD*3 O^ZTtfcl 0#|HJM£U * 
!0O5^H©J«JP^SttfflbT^«OfMlliSfT^fc. FLAG-GKttlX 
DMSO#«ETT5^«©K^*»1P^3&«0. 05^50. 10WlCfcSJ:5 

DMS03>hn-J|/7?O0Dl§ 1 0 0%<hU Mft^ftC^III^ 
25 ^^ODi^I^lfc. &M©OD4iIJ;D, Em ax (%) RtfE C 5 0 
(tiM) £#fflU ^©GKMiOMilTfflV^c. 

UU 1 (c^fo 
[*5] 
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\M) 




Emax 

(%) 


EC50 U 
M) 


mmm 6 1 


8 3 2 


1. 4 ! 


mmm 2 6 


7 6 8 


2. 3 


mmm 1 2 2 


6 6 4 


1. 9 



*mWlZ&Z>{\:f>mt±.B%il \Zmbtc£?\Z, EmaxMC5 0 

SSWJ 1 

fcig^LT, 3 5 0 itm^TO»*ttXtt«lfc«©«[Sia:-r*o 
10 MM 2 

TftttU &^T»giJbTMl 4 1 0 75M1 7 7 Aim0*#£©SK*i?Rl2:*r 

-So 

15 m$M3 

MMM2 tn*0^»T*tt«lftfP«b&«, il©TO^J9 6«fc*tl/T*x 
7U A 3 »SlP^.TJBEi»iaS»ba[ftl OmmOteftlSfflH-r*. 

4 

20 7,xTU>m^^>">A3^^iP^TJE«^b> at8mm0iiiim 

KT£:fev>T» tmm* mmm, mmmiz&v^wzzzizmfomzmw 

25 «©Il^D?h^77}t yi/-btttS i l i c age l 6 0 
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F 24 5 (Merck) &ffi&£LTUV&ffig§£/BW u c. *9Affl*>U*^ • 
J^bTIl Wakogel™ C-300 (fP«^) $£ffi#5AJBV 
U*y;UtUTtt, LC-SORB™ SP-B-QDS (Chemco) X 
ttYMC-GEL™ ODS-AQ 1 2 0 - S 5 Q (Olttfc^SJfifeflr) 
5 V>&. 

i-Bu: -f 77*^ 

n-Bu : n-7*^;i' 

t-Bu: t -7*^;]/ 
10 Me : ^5^;i/ 

E t : Ji^)V 

Ph : 7x-;U 

i - P r : -T77Dtf;i/ 

n-P r : n-7°utf;i/ 
15 CDC1 3 :1^0D$M 

CD 3 OD : mtzs-jv 

DMSO-d 6 : l^^MJ^+vF 

s . : i/ytfVv V 
20 d : #?Vy V 

d d : ^7>^7> y h 

t : HJ7W h 

m : T;i/^7Vy h 

b r : 7D-H 
25 q : ts)V : ry V 

J :#y7U>7*» 

H z : a;1/7 



;mii 
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2-fcfU>?>-2-^-5. 6-tfX (tf iJ^>— 3 — f)V**?s) -1H 

oil) 

3- (2-7MD-4-ZhP-7x/^» -tfU^XD^ 
3, 4 -> ? 7;i/^D- hD^>if>3. 18gO^fM;VA75H2 0 
m1 *^, 3-tFO*->eU5?>2. 09g,Ml*'JW5. 52 

COS 2) 

5-7;i/^D-2-~ hD-4- (t:iJy>-3-^M+y) -7x~;U 
3- (2-7JVtn-4--hD-7i/+y) ~tfU^>4. 72g©^ 
K««t**#HftT, 5P*M«^Lfc. tttt«tt£E«£U 
# U 1 . 8 8 g & JnS., Efctt*£»fcTH**»#bfc«, »«fe«jE 

(Ig3) 

4, 5-t'X- (tfU^>-3— -r;io$-*$0 -^>if>-l, 2-v75 

3- (2-7MP-4--^D-7x;+y) -k"'Jy>6 8 0mg©y 
^^Jl/A75'H8mliIC, 3 -t Fo^vtfU v>2 8 5mg, Rtf 
«tt*U*>A8 2 9mg$M, M$9 0SHT2I^FII^lfc. £J« 
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(X@4) 

h - ^ yxt 5 

4, (tfU^>-3-<;i/^^r>-) -^>if>-l, 2->?75 

10 > 3 Omg©-hn^>i£>0. 3mlg$il, tf U 5»- 2 

Jl/rbFO. 0 lml£l 2 O&fcTJn*.* ^jM^M^tT 2 HfFsM^b 
fee SJ&^tl^ ^BtEE^^PTh^?^- [ODS-AS-3 6 0 
-CC (YMCti) §lffi:7X-7th-h'JJK0. l%hU7;^Dlt 

15 m?Wh!f774~ (Kieselgel™60F 2 64 , Ar t 5 7 44 
. ^DO*M/^^/-^=20/l) fcT**«U 

'HNMR (CD CI 8 ) 6:7. 10-7. 4 0 (4H, m) , 7. 2 8 (1 
H, s), 7. 38 (1H, ddd, J = l. 2Hz, 4. 8Hz, 7. 6H 
20 z), 7. 62 (1H, s), 7. 87 (1H, td, J = 7. 6Hz, 1. 
2Hz) , 8. 12-8. 40 (4H, m) , 8. 38 ( 1 H, d, J = 7. 
6Hz) , 8. 63 (1H, d, J = 4. 8Hz) , 10. 8 ( 1 H, brs 
) 

ESI-MS (m/e) : 3 8 2 [M + H] 
25 H^M 2 

5- (2-hFD^^-7x;^'» -2-h°U> ? >-2--r;U-6- 
(H'J^>- 3 =d2k*3±l -lH-^^S^y-Jl/ 
HJfi^l (IS 2) T#6nfe5 -7;P^D- 2 hD-4- (tfU^> 
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X HNMR (CDC 1 s ) 6:4. 4 5 (2H, s) , 6. 7 6 (1H, d, J 
= 8. 0Hz) , 7. 04 (1H, t, J = 6. 8Hz), 7. 08-7. 3 
5 0 (5H, m) , 7. 3 0 - 7. 4 3 (2H, m) , 7. 8 6 (1H, td, 
J = 8. OHz, 2. 4 Hz) , 8. 18-8. 32 (1H, m) , 8. 2 2 
(1H, s) , 7. 36 (1H, d, J = 7. 6Hz) , 8. 62 (1H, d, 
J = 8. 4Hz) , 10. 54 (1H, brs) 
ESI -MS (m/e) : 41 1 [M + H] 

10 

5- (2- (l-bFD^>-X^l/) -7i/^» -2-tfU^>-2- 

<vv-6- (tfu> ? >-3--r;^^'» - iH-^>x-r$^y-;i/ 
15 ^n^cfe^x«e:ne>ts^t^m*^ii§^<hJc:«fcD, sis 

'HNMR (CDClj) 6:1. 25-1. 34 (6H, m) , 4. 80-4. 
96 (1H, m) , 7. 76 (1H, dd, J=4. 4Hz, 8. OHz) , 
7. 02-7. 34 (6H, m) . 7. 38 (1H, t, J = 6. 4Hz) , 
20 7. 42-7. 60 ( 1 H, m) , 7. 87 (1H, td, J = 7. 6Hz, 
1. 6Hz) , 8. 2 0 -8. 3 4 (2H, m) , 8. 39 ( 1 H, d, J = 
7. 6Hz), 8. 60-8. 64 ( 1 H, m) , 10. 72 (1H, brs 
) " 
ESI -MS (m/e) : 42 5 [M + H] 

25 

5- (2-7W-7x;^y) - 2 - tf U v>- 2 --j )V- 6 - (kf'JS? 

>-3— r;v^-» - iH-^>x-r$^v-;p 
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! HNMR (CDC l 3 ) 5:2. 22-2. 50 (3H, m) . 6. 81 (1 
H, d, J = 8. 4Hz) , 7. 0 0 - 7. 4 5 (4H, m) , 7. 45-7. 
5 95 (5H, m) , 8. 20-8. 35 (2H, m) , 8, 37 (1H, d, 
J = 7. 6Hz), 8. 60-8. 7 0 X 1 H, m) , 10. 49 (1H, b 
r s) 

ESI -MS (m/e) : 42 3 [M + H] 
10 H»J 5 

5- (2-y7y-7x;^y) - 2 - tf U v>- 2 --<;!/- 6 - (h°Uv> 
-3— OM^) -lH-^>X-f 5^V~;P 
2-hFn+y-^>^bUMffl^T > 2 Hftfc 

15 6H#tbT#fc. 

X HNMR (CDC 1 3 ) 6:6. 80 (1H, t, J = 8. 0Hz) , 7. 0 

6 (1H, t, J = 7. 6Hz), 7. 25-7. 35 (2H, m), 7. 3 

5 -7. 7 4 7 1H, m) , 7. 56 ( 1 H, d, J = 7. 6Hz) , 7. 5 

8-7. 70 (1H, m) , 7. 87 (1H, t, J = 7. 6Hz), 8. 1 

20 2 - 8. 2 5 (1H, m) , 8. 3 1 ( 1 H, brs), 8. 38 (1H, d, 

J = 8 . 0Hz), 8. 58-8. 68 ( 1 H, m) , 10. 80-11. 0 
8 (1H, m) 

ESI -MS (m/e) : 40 6 [M + H] 

25 $knm 6 

5- (3 - yyy-?!/^-/) -2-Hu^>-2--r;i/-6- (h°u^> 
- 3 rrL!k±±M - 1 h-^>xv 
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X HNMR (CDC 1 3 ) 6 : 7. 0 2 - 7. 0 8 (2H, m) , 7. 14 (1 
H, d, J = 7. 5Hz) , 7. 20 (1H, dd, J = 4. 4Hz, 7. 5 
Hz), 7. 28-7. 36 (3H, m), 7. 3 9 (1H, t, J = 5. 9 
Hz), 7. 42-7. 52 (1H, m), 7. 88 (1H, dt, J-l. 
5 6Hz, 7. 9Hz) , 8. 22 (1H, d, J = 3 . 6Hz), 8. 30 
(1H, d, J = 3. 6Hz) , 8. 39 ( 1 H, d, J = 7. 9Hz) , 8. 
6 2 (1H, d, J = 5. 9Hz) 
ESI -MS (m/e) :4 0 6 [M+H] 

io mmm 7 

5- (4->77-7x;^y) - 2 - fcf U 2 — OP- 6 - (gU>j> 
-3— -1H-^>X<^^7-JU 

4-tFD^y-^>y-huj^ffl^T < mmM2tmm<Djj&, z.n\z 

15 'HNMR (CDClj) 6:6. 84 (2H, d, J = 7. 0Hz) , 7. 0 
4-7. 12 (1H, m) , 7. 12-7. 2 6 ( 1 H, m) , 7. 2 6-7. 
43 (1H, m) , 7. 3 0- 7. 4 3 (1H, m) , 7. 51 (2H, d, 
J = 7 . 0Hz), 7. 44-7. 76 ( 1 H, m) , 7. 78-7. 90 
(l.H, m) , 8. 12-8. 21 (1H, m), 8. 21-8. 30 (1H, 

20 m) , 8. 3 0-8. 4 0 (1H, m) , 8. 4 3-8. 6 5 ( 1 H, m) , 
10. 88 (1H, brs) 
ESI -MS (m/e) : 40 6 [M + H] 

mum 8 

25 5- (4-^?MMKJI/-7x;^y) -2-tf'J>?>-2— f )V- 

6- (tf'J^>-3-^;^^~» -lH-^>^5^/-JV 
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'HNMR (CDC 1 3 ) 5:3. 00 (3H, brs), 3. 08 (3H, b 
rs), 6. 83 (1H, d, J = 8. 8Hz) , .6. 86 (1H, d, J = 
8. 8Hz), 7. 18-7. 23 (2H, m) , 7, 26-7. 36 (3H, 
m) , 7. 38-7. 42 (1H, m) , 7. 61 (1H, d, J = 2. 5H 
5 z) . 7. 89 (1H, dd, J = 7. 7, 7. 7Hz), 8. 19-8. 3 
8 (2H, m) , 8. 36 ( 1 H, d, J = 7. 7Hz) , 8. 63 ( 1 H, 
d, J=4. 8Hz) 

ESI -MS (m/e) :45 2 [M + H] 



10 MMM 9 

5- (4-^>X;i/fr-;V-7x7^S/) -2-bfU^>-2— QV- 6 - 

(tf u 3 — < -» - 1 h - ^ >x-r $ £^Azjk 

15 fto 

X HNMR (CDC 1 3 ) 3:3. 40 (3H, s) , 6. 96 (2H, d, J 
= 8. 8Hz) , 7. 10-7. 16 (1H, m) , 7. 17-7. 25 (1 
H, m) , 7. 3 2 (1/2H, s) , 7. 3 8 (1/2 H, s) , 7. 3 
9-7. 43 (1H, m) , 7. 65 (1/2 H, s), 7. 70 (1/2 H, 
20 s), 7. 83 (2H, dd, J = 8. 8, 3. 1Hz) , 7. 90 (1H, 
ddd, J = 7. 8, 7. 8, 1. 7Hz), 8. 23 (1H, brs), 8. 
32 (1H, brs), 8. 39 ( 1 H, d, J = 7. 8Hz), 8. 65 
(1H, d, J =4. 7 Hz) , 10. 8 4 (1H, brs) 
ESI -MS (m/e) : 45 9 [M + H] 

25 

mmm 1 o 

5- (4-^ b^'/^;v^^ji/-7xy^'» -2-tfu v>-2— r;p-6 
- (tf'js?>-3— r;i/^'» - lH-^/x-rs^/-;!/ 
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'HNMR (CDC 1 3 ) <5 : 3. 8 8 (3H, s ) , 6 . 8 2 ( 2 H, d, J 
='8. 8Hz) , 7. 12 (1H, ddd, J = 8. 6, 2. 9, 1. 5H 
5 z) , 7. 18 (1H, dd, J = 8. 6, 4. 8Hz) , 7. 28 ( 1 H, 
brs), 7. 32 ( 1 H, brs), 7. 87 (1H, ddd, J = 7. 7, 
7. 7, 1. 8Hz), 7. 92 (2H, d, J = 8 . 8Hz), 8. 20 
(1H, d, J = 2. 9Hz) , 8. 27 (1H, d, J = 4. 8Hz) , 8. 
37 (1H, dd, J = 7. 7, 1. 1Hz) , 8. 61 (1H, dd, J = 
10 5. 1, 1. 8Hz), 10. 80(1 H, brs) 
ESI-MS (m/e) : 4 3 9 [M + H] 

mmm 1 1 

5- (2-»j|/Sjp-7i;^-» -2-fcfus?>-2-- r;i/-6- (if u 
15 >-3—VVtt5s) - iH-^>x<g^V-;v 

J HNMR (CDC 1 3 ) 6: 6. 80 (1H, d, J = 8. 4Hz) , 6. 9 
20 2-7. 58 (6H, m) , 7. 83 (1H, d, J = 8. 0Hz), 7. 8 
7 (1H, td, J = 7. 6Hz, 1. 2Hz) , 8. 12-8. 34 (3H, 
m) , 8. 39 (1H, d, J = 8. 4Hz) , 8. 5 5 - 8. 6 7 ( 1 H, 
m) , 1 0 . 0 6 ( 1 H, s ) 
ESI-MS (m/e) : 40 9 [M + H] 

25 

mmm 1 2 

5- (2-W4V-7x;^» -2-k'Jy>-2-fJi^-6- (tfU 
y > - 3 — C JM^ vQ - 1 H - g >X-f $ £±zJk 
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a HNMR (CD 3 OD) 6:6. 83 ( 2 H, d, .J = 8 . 8Hz) , 7. 3 
1 (1H, ddd, J = 8. 6, 2. 9, 1. 5Hz) , 7. 34 (1H, d 
dd, J = 8. 6, 4. 8, 0. 7Hz) , 7. 48 (1H, dd, J = 7. 
5 7, 4. 8Hz) , 7. 54 (1H, s) , 7. 56 (1H, s) , 7. 92 
(2H, d, J = 8. 8Hz), 7. 96 (1H, ddd, J = 7. 7, 7. 
7, 1. 5Hz), 8. 09 (1H, dd, J = 2. 9, 0. 7 Hz), 8. 
20 (1H, dd, 3 = 4. 8, 1. 5Hz) , 8. 27 (1H, d, 3 = 7. 
7Hz), 8. 72 (1H, d, 3 = 4. 8Hz) 
10 ESI -MS (m/e) :4 2 5 [M + H] 

mmm 1 3 

5- ( 2 -^;i/-HUv>- 5-^7,^77-;!/) -2-tfUs?>-2- 
<r;u- 6 - (tfus;>-3-<;i/^'» - ih-^/x-t =-yy-^ 
15 6 -;*3Mi/-tfu s»- 3 -tt-jv&m^T, nmm 2 tmuo^fe, Z. 

L HNMR (CDC 1 3 ) <5 : 2. 5 3 (3H, s) , 7. 0 5 ( 1 H, d, J 
= 7.. 6Hz) , 7. 05, 7. 36 (tautomer, 1H, s), 7. 
20 12-7. 24 (2H, m) , 7. 32-7. 36 ( 1 H, m) , 7. 44, 
7. 76 (tautomer, 1H, s) , 7. 50-7. 56 ( 1 H, m) , 

7. 83 (1H, t, J = 8. 0Hz), 8. 26-8. 36 (3H, m), 

8. 45 (1H, s), 8. 56 (1H, d, 3 = 4. 4Uz) 11. 2 
8-11. 40, 11. 40-11. 50 (tautomer, 1H, br 

25 s) 

ESI -MS (m/e) : 412 [M + H] 

mum 1 4 

5- (2-Xb^->ijM-Jl/-7x^y) -6- ( 4 - ^ g >7Ji/fr~ 
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Jl/-7xy^» -2-lfUy>-2-f^-lH-^ >X± 5 
4-^^>XJ^Jl/-7x7-Jk ^2-bFD^y$Ift X.^)V 

5 1 HNMR (CDC 1 8 ) 6:1. 19 (3H, t , J = 7. 0Hz), 3. 0 
3 (3H, s) , 4. 14 (2H, q, 3 = 7. 0Hz) , 6. 87 (1H, 
dd, J = 7. 4, 6. 3Hz), 7. 00 (2H, dd, J = 9. 0, 2. 
2Hz) , 7. 10-7. 17 (1H, m) , 7. 14 (1/2H, brs) , 
7. 32 (1/2 H, brs), 7. 37-7. 43 (2H, m) 7. 49 ( 
10 1/2H, brs), 7. 67 (1/2H, brs), 7. 81 (2H, dd, 
J = 9 . 0, 2. 2Hz), 7.82-7. 90 ( 2 H, m) , 8. 36-8. 
40 (1H, m), 8. 62-8. 64 (lH.m), 10. 85 (1H, b 
r s) 

ES I -MS (m/e) : 5 3 0 [M + H] 

15 

mmm 1 5 

5- (2-y^^;V/mjl/-7x/^y) - 6- (4-;*^>7Jl/fr~ 
Jl/-7x74^» -2-tfU>?>-2— Okz lH-^>X-f$£V-)l/ 

20 -2--bn-7x^75X R«2-kFD^« 5?*?- 

'HNMR (CDC 1 3 ) 6:2. 5 8- 3. 0 6 (9H, m) , 6. 8 3 (1 
/3H, d, J = 8. 6Hz) , 6. 86 (2/3H, d, J = 8. 4Hz) , 
25 7. 02-7. 11 ( 3 H, m) , 7. 12-7. 18 ( 2 H, m) , 7. 1 

2- 7. 18 (1/2 H, m), 7. 23-7. 33 (1 H, m), 7. 2 

3- 7. 33 (l/2H,m), 7. 36-7. 40 (lH,m), 7. 58 
(1/3 H, s), 7. 64 (2/3 H, s.) , 7. 83-7. 90 (3H, 

m), 8. 34-8. 38 ( 1 H, m) , 8. 62-8. 64 ( 1 H, m) , 
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10. 58 (2/3H, brs), 10. 61 (1/3H, brs) 
ES I -MS (m/e) : 5 2 9 [M + H] 

mmm 1 6 

5 5- (2-^h^->-7x;^-» -6- (4-^»>^;h7i^ 

■ 2-^h^>-7x;-Mi^T, *JSfSl 5 tH«0*St, ZLtViZftV 

'HNMR (CDC 1 8 ) <5:3. 03 (3H, s), 3. 69 (3H, s), 
10 6. 87-6. 95 (3H, m), 7. 00 (1/2 H, s), 7. 08 (2 
H, dd, J = 8. 9, 2. 8Hz), 7. 08-7. 38 ( 1 H, m) , 7. 
31 (1/2 H, s), 7. 35 (1/2 H, s), 7. 35-7. 38 (1 
H, m) , 7. 64 (1/2H, s) , 7. 83 (2H, dd, J = 8. 9, 
2. 8Hz), 7. 8 7 (1H, dd, J = 7. 8, 1. 6Hz), 8. 3 
15 3-8. 38 (1 H, m), 8. 60-8. 62 (1 H, m), 10. 62 
(1/2 H, brs), 10. 73 (1/2 H, brs) 
ESI -MS (m/e) : 4 8 8 [M + H] 

mum 1 7 

20 5- (2-->77-7xy^» - 2 - M U v>- 2 6 - (4-*£ 
>XM^I/-7x;^y) - 1H-^>XV5^V-;I/ 
2-hFD^>-^/;-h'JM^T, $Mfflll 5 £|W]«<Z>77&> £ft 

25 'HNMR (CDC 1 s ) 5:6. 78 (1H, d, J = 8. 4Hz), 6. 8 
6 (2H, t, J = 9. 6Hz) , 7. 09 ( 1 H, dd, J = 8. 4Hz, 
12. 8Hz) , 7. 37-7. 55 (4H, m), 7. 62-7. 92 (4 
H, m) , 8. 40 (1H, d, J = 8. 4Hz) , 8. 64 (1H, d, J 
= 4. 0Hz) 
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ESI —MS (m/e) : 4 8 3 [M + H] 

mmm 1 8 

5 v > - 2 — < ;i/ - 1 h - ^ >X-f $ ffV- ;v 

'HNMR (CDC1 3 ) 6:2. 99 (3H, brs) , 3. 07 (3H, b 
10 rs) , 6. 85-6. 88 (4H, m), 6. 97-7. 14 ( 1 H, m), 
7. 21-7. 27 (3H, m) , 7. 31-7. 37 (3H, m) , 7. 5 
5 (1/2 H, brs), 7. 61 (1/2 H, brs), 7. 84 (1H, 
ddd, J = 7. 7, 7. 7, 1. 5Hz) , 8. 35 (1H, d, J = 7. 
7Hz), 8. 61 (1H, brs), 10. 48 (1/2 H, brs), 1 
15 0. 51(1/2 H, brs) 

ESI -MS (m/e) : 4 5 1 [M + H] 

mmm 1 9 

5- (4-^^^^;wN^-r;i/-7x7^'» -6 - (A-^)vx)vyT 
n»ii 8T#e»n^4-7^^-D- 5 - (4-^^^;u*;wt^-r 

25 X HNMR (CDCI3) (5:2. 44 (3H, s), 2. 99 (3H, br 
s) , 3. 07 (3H, brs), 6. 81 (2H, d, J = 8. 4Hz), 

6. 87 (2H, d, J = 8. 4Hz) , 7. 18 (2H, d, J = 8. 4H 
z), 7. 10-7. 28 (1H, m) , 7. 3 2-7. 35 ( 1 H, m) , 

7. 33 (2H, d, J = 8. 4Hz) , 7. 54 (1/2H, brs) , 7. 
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60 (1/2H, brs) , 7. 84 (1H, dd, J = 7. 7, 7. 7H 
z) , 8. 34 (1H, d, J = 7. 7Hz) , 8. 59-8. 61 ( 1 H, 
m) , 10. 55 (1/2 H, brs), 10. 6 0 (1/2H, brs) 
ESI -MS (m/e) :4 9 7 [M+H] 

5 

nmm 20 

5- (4-i^^i/;ft;WN*^;i/-7x/*v') -6- ^-^/tji^- 

JV-7x7^» — 2 — h°U> ? >-2 — -f jl/— 1 H - ^>XV 5 W-)V 

»HNMR (CDC 1 3 ) 6:2. 94 (3/2 H, s) , 2. 99 (3H, b 
rs), 3. 03 (3/2H, brs), 3. 08 (3H, brs), 6. 8 
8-6. 93 (3H, m) , 7. 15-7. 22 ( 1 H, m) , 7. 24 (1 

15 /2H, s) , 7. 3 4- 7. 4 2 (3H, m) , 7. 39 (1/2H, s) , 
7. 45-7. 52 (1H, m) , 7. 64 (1/2 H, s) , 7. 70 (1 
/2H, s) , 7. 8 6 - 7. 9 0 ( 1 H, m) , 8. 00 ( 1 H, d, J = 
7. 8Hz) , 8. 38 (1H, d. J = 7. 8Hz) , 8. 65 ( 1 H, d, 
J = 3. 9Hz) , 10. 72 (1H, brs) 

20 ESI -MS (m/e) : 5 2 9 [M + H] 

mmm2 1 

5- (4-> ? ^^;i/^;wn : &-i , ;v-7xy^'» -6 - u-^'/TjPfrn 

J|/-7x7^y) - 2-fcf U v>-2— QV- 1H-^>X<5^/"^ 

ft fc*fS £ n ft e> t t - £ 1 cfc o > *IBflS^» & 

X HNMR (CDC 1 8 ) 6:3. 00 (3H, brs), 3. 03 (3H, 
s), 3. 08 (3H, brs), 6. 81 (2H, d, J = 8. 1Hz), 
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6. 95 (2H, d, J = 8. 4Hz), 7. 26 (1/2 H, brs), 7. 

32 (2H, d, J = 8. 1Hz) , 7. 39 ( 1 H, dd, 3 = 7. 7, 4. 

9 Hz) , 7. 64 (1/2 H, brs), 7. 66 (1/2 H, brs), 
' 7. 79 (2H, d, J = 8. 4Hz) , 7. 87 ( 1 H, ddd, J = 7. 
5 7, 7. 7, 1. 8Hz) , 8. 37 (1H, d, J = 7. 7Hz) , 8. 6 

3 (1H, d, J=4. 9Hz) , 10. 77 (1H, brs) 

ES I -MS (m/e) : 5 2 9 [M+H] 

mmm 2 2 

10 5- )V-yx.J^-y) -6 - (4-^h^>-7x 

y^r'»-2-tfu^>-2--r;^-iH-^>x-rs^ N /->'V 
^x«-ne»ttstm^t5 c tick &m{b&®*wt. 

*HNMR (CDC 1 8 ) 6 : 3. 0 0 - 3. 0 7 (6H, m) , 3. 76 (3 
15 /2H, s) , 3. 77 (3/2H, s) , 6. 7 4-6. 8 6 (4H, m) , 

6. 91 (2H, d, J = 8. 4Hz), 7. 05 (1/2 H, brs), 7. 

19 (1/2 H, brs), 7. 32-7. 36 ( 1 H, m) , 7. 35 (2 

H, d, J = 8. 4Hz), 7. 43 (1/2 H, brs), 7. 58 (1/ 

2H,.brs), 7. 83 ( 1 H, dd, 3 = 7. 7, 7. 7Hz), 8. 3 
20 3 (1 H, dd, J = 7. 7, 3. 7Hz) , 8.. 58-8. 61 (1H, 

m), 10. 58 (1/2 H, brs), 10. 79 (1/2 H, brs) 

ESI -MS (m/e) :48 1 [M + H] 

mmm 2 3 

25 5- (4-y^fMM ; Ei , JV-7x;^y) - 2 - fcfU 2 --f ;]/- 

6- (tfu^>-2-> - iH-^>x-rs^v-;i/-^HJ:7;i/ 

2-kHP^v-tfU^/^fflV^T, HJSflll 9 tmmv-xm, £nCTC£ 
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J HNMR (CD 3 OD) 6:6. 93-7. 13 (4H, m) , 7. 37-7. 
45 (2H, m) , 7. 41 (lHxl/2, s) , 7. 56 (lHxl/2, 
s) , 7. 64 (lHxl/2, s) , 7. 67-7. 75 ( 1 H, m) , 7. 
5 77-7. 84 (1H, m) , 7. 81 (lHxl/2, s) , 8. 02-8. 
06 (1H, m) , 8. 12-8. 20 (1H, m) , 8. 27-8. 33 ( 
1H, m) , 8. 8 2-8. 8 7 ( 1 H, m) 
ESI -MS (m/e) : 4 5 2 [M + H] 

io mmm 2 4 

5- (4-^^M^JH7i;^'» -6 - (2-Xh^JI/^ 

ifMXfjl/^W, ilil9W©^ 

15 

l HNMR (CD C 1 3 ) 6:1. 20 ( 3 H, t, J = 7. 0Hz) , 3. 0 
1 (3H, brs) , 3. 07 (3H, brs) , 4. 17 (2H, q, J = 
7. 0Hz), 6. 80-6. 91 (3H, m) , 7. 08-7. 14(1 H, 
m) , 7. 12 (1/2 H, brs), 7. 18 (1/2 H, brs), 7. 
20 2 6 - 7.. 41 (4H, m) 7. 49 (1/2 H, brs), 7. 61 (1/ 
2H, brs), 7. 84-7. 87 ( 2.H, m) , 8. 34-8. 38 (1 
H, m) , 8. 61-8. 62 (1H, m) , 10. 85 (1/2H, br 
s) , 10. 9 5 (1/2H, brs) 
ESI -MS (m/e) :5 2 3 [M + H] 

25 

$mm 2 5 

5- (2-v?^fM^;\ , HJl'-7x;4y) -6 - (4 -*? )W1 
^)V-yx.y^jy) - 2-bf'J^>-2 -4)),- lH-^/XV^^l/-;!/ 
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l HNMR (CDC 1 8 ) 6:2. 64-3. 08 (1 2H, m) , 6. 81 
(1/2H, s) , 6. 85 (1/2H, s) , 6. 94 (1H, dd, J = 
5 8. 8, 2. 7Hz) , 7. 08 (1/2H, s) , 7. 12 (1/2H, 
s) , 7. 21 (1/2 H, s), 7. 24 (1/2 H, s), 7. 25-7. 
29 (2H, m) , 7. 30-7. 34 (1H, m) , 7. 35-7. 53 
(2H, m) , 7. 59 (1H, d, J = 3. 1Hz) , 7. 83-7. 88 
(1H, m) , 8. 3 3 - 8. 3 8 (1 H, m) , 8. 6 3 (1H, d, J = 
10 4. 9Hz), 10. 52 (1H, brs) 
ESI -MS (m/e) :5 2 2 [M + H] 

mnm 2 6 

5- (2-7-b^-7x;^» -6- (4-^^M)V;^^)V-yx. 
15 J^ris) -2 -If U^>-2— lH-^/X-f 

] HNMR (CDC 1 3 ) (5:2. 3 6 (3/2H, s) , 2. 4 0 (3/2H, 
s), 3. 00 (3H, brs), 3. 08 (3H, brs), 6. 76-6. 

20 84 (3H, m), 7. 05-7. 11 (1H, m) , 7. 15-7. 25 
(1H, m) , 7. 2 6 - 7. 2 8 (1 H, m) , 7. 3 2 - 7. 3 5 (2H, 
m), 7. 38-7. 42 (1H, m), 7. 63 (1/2 H, s), 7. 6 
8 (1/2H, s) , 7. 78 (1H, d, J = 7. 4Hz). 7. 86-7. 
90 (1H, m) , 8. 39 (1H, d, J = 7. 0Hz) , 8. 65 ( 1 H, 

25 s), 10. 73 (lHxl/2, brs), 10. 88 (lHxl/2, b 
r s) 

ESI -MS (m/e) :4 9 3 [M + H] 



mmm 2 7 
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5- (4-7W-7x/^y) -6- (4 - -J )^n^ )V-y x. 

j*=y) - 2 - g u 2 > - 2 f 2k ~ i h - ^ >Xj a ^V-;t/ 

5 X HNMR (CDC 1 3 ) (5:2. 55 (3H, s) , 2. 98 (3H, br 
s), 3. 09 (3H, brs), 6. 70-6. 90 (4H, m) , 7. 2 
3 (1/2H, s) , 7. 34 (1/2H, s) , 7. 26 (1/2H, s) , 
7. 33-7. 35 (2H, m) , 7. 38-7. 42 (1H, m) , 7. 6 

5 (1/2H, s) , 7. 68 (1/2H, s) 7. 86-7. 91 (3H, 
10 m) , 8. 40 (1H, d, J = 7. 8Hz) , 8. 65 (1H, d, J = 3. 

5Hz), 10. 85 (1/2H, brs), 10. 95 (1/2H, br 
s) 

ESI -MS (m/e) : 4 9 3 [M + H] 

15 mmm 2 8 

5- (2— >77~7x7^» -2-tf U 2 6 - (4-^7 

y-7x;^y) - iH-^>x-rs^v-;i/ 

2 - k H D * ~> - ^ > V ~ h U ;K R 4 - 1 F n * -> - ^ > r/- h U )V £ 

20 Kit)* «Hft'&*ft#ll6BI#4:bT#fc. 

! HNMR (CDClg) 0: 6. 80 ( 1 H, t, J = 8. 8Hz) , 6. 8 

6 (1H, d, J = 8. 8Hz) , 6. 89 ( 1 H, d, J = 8. 8Hz), 
7. 08 (1H, td, J = 7. 6Hz, 74Hz), 7. 34-7. 47 ( 
3H, m) , 7. 4 7 - 7. 5 8 (3H, m) , 7. 67 (1H, d, J = 5. 

25 2Hz), 7. 88 (1H, t, J = 7. 6Hz), 8. 38 (1H, d, J 
= 7. 6Hz) , 8. 65 (1H, d, J=4. OHz) , 10. 58 (1H, 
brs) 

ESI -MS (m/e) : 4 3 0 [M + H] 
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mmm 2 9 

5- (2->7;-7x/^-» -2-tf'Jy>-2- Q1/-6- (3— XT 

;-7x;^y) -iH-^>x-f $yy-;i/ 

l HNMR (CD C 1 3 ) 6 : 6. 9 3 - 6. 8 4 (1 H, m) , 6. 96-7. 
12 ( 3 H, m) , 7. 27-7. 38 ( 3 H, m) , 7. 38-7. 48 
10 (2H, m) , 7. 54 (1H, dd, J = l. 6Hz, 7. 6Hz), 7. 
68 (1H, d, J = 13. 2Hz), 7. 89 (1H, t, J = 7. 6H 
z, ) 8. 42 (1H, d, J = 7. 6Hz) , 8. 65 ( 1 H, s) ■ 
ESI -MS (m/e) :4 3 0 [M+H] 

15 mmm 3 0 

5- (2-y77-7x7^y) — 2 — bfU — 2 — fJU— 6 — (4- 
(2-fcHD^yl?;V) -7x7^-» -lH-^>X-f5^/-;V--h 
U7MPW!i 

'HNMR (CD 3 OD) 6:2. 78 (2H, t, J = 7. 0Hz) , 3. 7 
2 (2H, t, J = 7. 0Hz) , 6. 83 (2H, d, J = 8.~6Hz) , 

6. 94 (1H, d, J = 8. 6Hz), 7. 19-7. 21 (3H, m) , 
25 7. 41 (1H, s), 7. 56 ( 1 H, t, J = 8. 6Hz), 7. 63- 

7. 73 (3H, m) , 8. 11 (1H, t, J = 7. 8Hz) , 8. 26 
(1H, d, J = 7. 8Hz) , 8. 85 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) :44 9 [M + H] 
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mmm s 1 

5- (4->7;-7x/^» -2-fcf'J^>-2— QV-6- 
y-l:'Jy>-3-f;my) - 1 H-^>X-T 5^V-;P 

X HNMR (CDC 1 8 ) 6:6. 86-6. 90 (2H, m) , 7. 11 (1 
/2H, ddd, J = 7. 3, 2. 8, 1. 5Hz), 7. 13 (1/2H, 
ddd, J = 7. 3, 2. 8, 1. 5Hz) , 7. 18 (1/2H, dd, J 

10 =7. 3, 4. 8Hz), 7. 20 (1/2 H, dd, J = 7. 3, 4. 8H 
z) , 7. 36-7. 41 (1H, m), 7. 37 (1/2 H, s), 7. 4 
4 (1/2 H, s) , 7. 48-7. 57 ( 3 H, m) , 7. 60 (1/2 H, 
s) , 7. 66 (1/2H, s) , 8. 20 (1/2H, d, J = 2. 8H 
z) , 8. 21 (1/2H, d, J = 2. 8Hz) , 8. 30 (1/2H, d 

15 d, J = 4. 8, 1. 5Hz), 8. 32 (1/2 H, dd, J =4. 8, 1. 
5Hz) , 8. 37 (1H, d, J = 7. 0Hz) , 8. 6 5 -8. 7 0 (1 
H, m) 

ESI -MS (m/e) :42 2 [M + H] 

20 mmm 3 2 

2-fcf^^>-2— r Jl — 5 . 6-HX <g U> ? >-3— Qk£±^) -1H 

MMMi (i@3) T#e,nfe4, 5-HX- (tfU> f >-3-^;^^v' 
) 1, 2-y7$>15mgOh°U^>lml«, tf^> 

25 -2-#;M?>$7. 7mg, Rtfl- ( 3 -S^^PTS 7 7n tf;W -3 

MmyMU>lml fc!K»£l§\ 1 0 0StT-«»L 
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U lSMIii'DYh^7^ (Ki e s e 1 ge 1™6 0F 2 54< 
Ar t 5 7 4 4 (^l/^frtg) , ^DD*M//^;-^=l 5/1 + 0. 

'HNMR (CD 3 OD) 6:7. 20-7. 82 (6 H, m) , 8. 11(2 
H, s) , 8. 20-8. 28 (2H, m) , 8. 67 (1 H, s) , 8. 7 
5 (1H, s) , 9. 4 7 (1H, s) 
ESI -MS (m/e) :3 8 3 [M + H] 

10 

SIMM 3 3 

5- (4-*^>*;i/ftn;i/-7x/*-» - 2 2 — r;w- 6 - 
( h° u 2 > - 3 — r - 1 h - ^ >x-f 5 £^-2k 

^»J9T#^tlfc4- (4-*?>Z)Vft~)V-7x.;^» -5- (If 
15 U5>>-3 — ifrttis) -1>i?>-l, 2-^7^>£fflV>T, H»J3 

J HNMR (CDC 1 3 ) (5:2. 91 (3H, s) • , 3. 04 (3H, d, J 

= 1. 6Hz), 6. 96 (2H, d, J = 9. 0Hz) , 7. 14-7. 1 
20 8 (1H, m) , 7. 19-7. 25 (1H, m) , 7. 35 (1/2 H, 

s) , 7. 41 (1/2H, s) , 7. 68 (1/2H, s) , 7. 73 (1 

/2H, s) , 7. 84 (2H, dd, J = 9. 0, 1, 6Hz) , 8. 24 
(1H, dd, J = 7. 1, 2. 7Hz), 8. 32-8. 35 (1H, m) , 

8. 5 9 - 8. 6 2 (1H, m) , 8. 69 ( 1 H, d, J = 2. 5Hz) , 
25 9. 63-9. 64 (1H, m), 10. 91 UHxl/2, brs), 1 

0. 8 (lHx 1/2, brs) 

ESI -MS (m/e) :46 0 [M + H] 



mm 3 4 
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5- (4-y^^MMHJl/-7x;^y) -6- (2 
JV-7i7^y) -2-tf^y>-2— OV-l H-^/X-T $ 2\£zJk 

5- (2-^^>Xj^-JP-7xy + y) — 1, 2-i?7^>& 

ffl^x, snots 2i:n«©^ zn\zmvtzi5mx\tznt>ti%mt%ffi. 

'HNMR (CDC 1 8 ) (5:2. 95 (3/2 H, s) , 2. 99 (3H, b 
rs), 3. 05 (3/2 H, brs), 3. 08 (3H, brs), 6. 8 
0-6. 91 (3H,m), 6. 89-6. 95 (3H, s) , 7. 17-7. 
24 (1H, m) , 7. 20 (1/2H, s) , 7. 3 5 - 7. 3 9 (2H, 
m) , 7. 35-7. 39 (1/2H, m) , 7. 46-7. 54 (1H, 
m) , 7. 66 (1/2H, s) , 7. 70 (1/2H, s) , 8. 02 (1 
H, d, 1 = 7. 8Hz) , 8. 60 ( 1 H, d, J = 2. 4Hz) , 8. 6 
7 (1H, dd, J = 2. 4, 2. 0Hz) , 9. 61 (1H, d, J = 2. 
0Hz), 10. 65 (1/2 H, brs), 10. 74 (1/2 H, br 
s > 

ES I -MS (m/e) : 5 3 0 [M + H] 
^JSfll 3 5 

5- (2-'>7y-7aiy^-» -2-tf^v>-2--Ql/-6- (4-** 

>xji/^-7x;^y) - iH-^>x-f$^V-;i/ 

SJS091 7T?#5nfc4- (2-y7;-7x; + y) -5- (4-**> 
7Jl/«-7x;^y) -^>i?>-l, 2-^7S>£^T, 

'HNMR (CD3OD) 6:3. 0 9 (3H, s) , 6. 9 1 (1H, d, J 
= 7. 8Hz), 6. 96-7. 00 (2H, m), 7. 15 (1H, td, 
J = 7 . 6Hz, 1. OHz), 7. 54-7. 58 ( 1 H, m) , 7. 64 
(1H, dd, J = l. 6Hz, 7. 8Hz), 7. 72 (2H, d, J = 3. 
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5Hz) , 7. 87 (2H, d, J = 8. 6Hz) , 8. 77 (1H, d, J 
= 2. 7Hz), 8. 81-8. 85 (1H, dd, J = l. 6Hz, 2. 7 
Hz) ,8.52 (1H, d, J = l. 6Hz) 

' ESI-MS (m/e) : 4 8 4 [M + H] 

5 

5- (2-^h^>-7x/^y) -6- (4 -^^>XM"Jl/-7x;^ 
-» - 2 - bf^> ? >- 2 -^;klH-^>X-f5^/-^ 
H»Jl 6 Tftfcnfc 4- (2-^^>-7i/^» -5- (4-** 

3 2tmm<D^m. zmzm^rc^mx^zn^t^mtms.^^^z.t 

'HNMR (CDC 1 ,) (5:3. 0 4 (3H, s) , 3. 7 1 (3H, d, J 
= 3. 1Hz) , 6. 86-6. 97 (3H, m) , 7. 00 (1/2 H, 

15 s) , 7. 06-7. 14 (3H, m), 7. 34 (1/2 H, s), 7. 3 
6 (1/2H, s) , 7. 68 (1/2H, s) , 7. 85 (2H, dd, J 
= 9. 0, 3. 1Hz), 8. 56-8. 5 9 (1H, m) , 8. 6 5 (1H, 
dd, J=4. 3, 2. 7Hz) , 9. 57-9. 61 (1H, m) , 10. 
24.(lHxl/2, brs), 10. 34 (lHxl/2, brs) 

20 ESI-MS (m/e) : 48 9 [M + H] 

nnm 3 7 

5- U-v^JkftjWt^-f ;y-7x/^-» -6- (2 -^>7Jl/fr- 

25 £16012 0T?#&tt&4- (4-^^JWMHJV-7x^y) - 
5- (2-/^>XJ^^-7i7^» 1, 2-> ? 75>> 

R^T'/-^ - '2 - jS/M+tTJI/rk HSfflUT, 1 (184) t 

mu<Djj&, zft\zmvttmx\*zft$t%m£&&fr&t)it% z t\z £ d. 
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X HNMR (CDC 1 3 ) (5:2. 94 (3/2 H, s) , 2.96 ( 3 H, b 
r s ) , 3. 05 (3/2 H, brs), 3. 0 8, (3 H, brs), 6. 8 
7-6. 93 (3H, m) , 7. 13 (1/2H, brs) , 7. 16-7. 
23 (1H, m) , 7. 34-7. 38 (2H, m) , 7. 45-7. 53 
5 (1H, m) , 7. 51 (1/2 H, brs), 7. 54-7. 56 ( 1 H. 
m) , 7. 62 (1/2H, s) , 7. 66 (1/2H, s) , 7. 94 (1 
H, d, J = 3. 1Hz) , 8. 01 (1H, dd, J = 7. 8, 1. 6H 
z) 

ES I -MS (m/e) : 5 3 5 [M + H] 

10 

3 8 

5- (2->7y-7x/^» -2-eU^v>-3--OI/-6- (4-* 

^>^M-jy-7x;^-» - iH-^>x-i > $^y-;w 

HJ£0!ll 7T#Snfc4- (2->7/-7i/*'» -5 - (4-^^> 
15 7Jl'*-;i'-7xy*v') -^>if>- 1, 2-y75>15mg0N-^ 
;Hfn'Jh*>0. 3ml» t:U^>-3-M#>»3. 3mg, 
1 - k b' D^M>7 h 'J 7y-JP 1 5mg, Rtf&l- (3-^^75 
y^ntf;i/) -3-ifJWM^5 F ■ -ittl 5mg«»il, K 

20 TkfcTifefr^ «F***JE«*Ufc. ft5nfc»*SN-^?-;HiPU H>0. 
2m 1 fc»*U HhU7MD^^>XM>l^^fU t?£A5mg£jj[J 
x., £fcttfcl4 0*fcTH«Hfcit#bfc. aMB+EE*#£n 
7h^77^- [ODS-AS-3 6 O-CC (YMCftlS) 
■tehxMUV-o. 1 % h U 7MdM fcT«f»bfc. #snfc77^ 

'HNMR (CD3OD) 5:3. 10 (3H, s) , 6. 92 (1H, d, J 
= 7. 6Hz) , 6. 99 (2H, d, J = 8. 6Hz) , 7. 20 ( 1 H, 
t, J = 7. 6Hz), 7. 58 (1H, t, J = 7. 6Hz), 7. 64 ( 
1H, d, 1 = 7. 6Hz) , 7. 7 0- 7. 8 0 (2H, m) , 7. 87 ( 
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2H, d, J = 8. 6Hz) , 7. 9 6 - 8. 02 (1H, m) , 8. 58 ( 
1H, brs) , 9. 36 (1H, brs) 
ESI -MS (m/e) :4 84 [M+H] 

5 mmm 3 9 

5- (2-y7;-7i;^» -2- [1, 2, 5] -^T^7V~)V- 

3--r;v-6- (4-^^>xj|/^-7x;^-» -lH-^/x-Ysy 

[1, 2, 5] -^7y77-JV- 3 -*^>t^ffl^T, UMI 3 8 £ 

! HNMR (CD 3 OD) 6:3. 09 (3H, s) , 6. 90 (1H, d, J 
= 7. 8Hz) , 6. 98 (2H, d, J = 8. 6Hz) , 7. 19 (1H, 
t, J = 7. 7Hz) , 7. 56 (1H, t, J = 7. 8Hz), 7. 64 
15 (1H, d, J = 7. 8Hz) , 7. 72 (1H, s) , 7. 73 ( 1 H, 
s) , 7. 87 (2H, d, J = 8. 6Hz) , 9. 39 (1H, s) 
ESI -MS (m/e) : 490 [M+H] 

llf! 4 0 

20 5- (2 -y7;-7i7^y) -2 - (2H- [1, 2, 3] -hUT v /- 

;i/-4--r;i/) - 6- (4-^^>^^-7xy^y) -ih-^>x 

2H- [1, 2, 3] - bU7V-;i/-4-*;l/^>^^fflViT, «#|3 

X HNMR (CD 3 OD) 5:3. 12 (3H. s) , 6. 91 (1H, d, J 
= 7. 6Hz) , 6. 98 (2H, d, J = 8. 6Hz) , 7. 20 ( 1 H, 
t, J = 7 . 6Hz), 7. 56 ( 1 H, t , J = 7 . 6Hz), 7. 64 ( 
1H, d, J = 7. 6Hz) , 7. 70 ( 1 H, d, J = 2. 7Hz) , 7. 
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87 (2H, d, J = 8. 6Hz), 8. 52 (1H, brs) 
ESI -MS (m/e) :47 3 [M+H] 

mmm4 1 

5- (2-y77-7x7^y) - 2 -7 7tf >- 3 — -f^- 6 - (4-^-» 

1 HNMR (CD 3 OD) 5:3. 06 (3H, s) , 6. 84 ( 1 H, d, J 
= 7. 8Hz) , 6. 92 (2H, d, J = 8. 6Hz) , 7. 15 (1H, 
t, J = 7. 8Hz) , 7. 52 (1H, t, J = 7. 8 Hz) , 7. 5 7- 
7. 62 (2H, m) , 7. 82 (2H, d, J = 8. 6Hz) 
ESI -MS (m/e) :47 4 [M + H] 

mmm4 2 

5- (2-y7;-7x/^» -2- (4H- [1, 2. 41 -hU77- 
jkz 3— -6- (4-^^>7Jtol/-7x/=^y) -1H-^>7T 

[1, 2, 4] - hV7V-)V-3-Jj)P#>Wt&m^T, «#|3 8£|WI 

*HNMR (CDgOD) 6:3. 0 7 (3H, s) , 6. 9 2 (1H, d, J 
= 7. 8Hz), 6. 98 (2H, d, J = 8. 6Hz), 7. 19 (1H, 
t, 1 = 7. 8Hz), 7. 55 (1H, t, 1 = 7 . 8 H z ) , 7. 63 ( 
1H, d, J = 7. 8Hz) , 7. 74 (2H, d, J = 6. 3Hz) , 7. ' 
85 (2H, d, 1 = 8. 6Hz), 8. 73 ( 1 H, s) 
ESI -MS (m/e) : 47 3 [M + H] 



WO 2005/063738 PCT/JP2004/019843 

144 

$%094 3 

5- (2-^JWt^JV-7x;^-» -2-tf'J^>-2— f;l/-6- (fc? 

u 2 > ~ 3 - - f -» - 1 h - ^ >x-f $ gVrik 
w^5T#e>tifc5- (2->7y-7x;^) -2-truv>-2- 

5 -01/-6- (h°U v>-3--TJl/^-^v) - iH-^>x<^yy-;i/3. 5 

T&m^BWfaZU ?h^77^f- [ODS-AS- 3 6 0-CC (YMCtfcSg 
) : 7K-Tirb^hU;i/-0. 1 K h U 7 o »»] tT«»t, ft 

10 t LTttfco 

^NMR (CDC 1 3 ) (5:5. 59 (1H, brs), 6. 80 (1H, d 
d, J = 8. 4Hz, 0. 8Hz), 7. 01-7. 48 (7H, m), 7. 
88 (1H, td, J = 8. 0Hz, 2. 0Hz), 8. 16 (1H, dd, 
J = 8. 4Hz, 2. O-Hz), 8. 21 (1H, s), 8. 27-8. 85 
15 (1H, m) , 8. 38 ( 1 H, d, J = 8. 0Hz) , 8. 63 ( 1 H, d, 
J = 8. 4Hz) 

ESI -MS (m/e) : 4 24 [M + H] 
MMM 4 4 

20 5 - (A-tS)\^n^ )V-y^J^ri/) -2-bf'J^>-2-^;i/-6- (bf 
'Jy>- 3 --i JVtt jy) - 1 H - ^ >X-T $ ^J-)V 
mMm7T°'&t>fttc5- (4-y77-7xy^» - 2 -tfU^>- 2 - 

<;w-6- (tfu ^>-3--r;M-*~» -iH-^>X-f$^/-Mffl^ 

1 H N M R (CDC 1 3 ) 6:6. 82 (2H, d, J = 8. 8Hz), 7. 1 
3 (1H, ddd, J=8. 4, 2. 6, 1. 5Hz) , 7. 17 (1H, d 
d, J = 8. 4, 4. 8Hz) , 7. 13-7. 2 0 (1H, m) , 7 . 3 
0-7. 37 (1H, m) , 7. 38 (1H, ddd, J = 7. 7, 4. 4, 
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1. 1Hz) , 7. 71 (2H, d, J = 8. 8Hz) , 7. 87 ( 1 H, d 
dd, J = 7. 7, 7. 7, 1. 8Hz) , 8. 16 (1H, dd, J = 2 . 

6, 0. 7Hz) , 8. 25 (1H, dd, J=4. 8, 1. 5Hz) , 8. 
39 (1H, ddd, J = 7. 7, 1. 1, 0. 7Hz), 8. 61 (1H, 

5 ddd, J=4. 4, 1. 8, 0. 7Hz) 
ESI -MS (m/e) : 424 [M+H] 

. 5- (4-^jWtHJP-7x/^'» -6- (b!U *J>- 3 ^Uk±3c 

io -» - 2 -^7V-;i/- 2 --r;i/- 1 H-^>x-r ifvHk 

£ffi0S 7 T?#£>nfc 4- (4, 5-y75/-2- (tf U V>- 3 — OM" 

15 X HNMR (CD C 1 3 ) 6:6. 01 (2H, b r s) , 6. 82-6. 86 
(2H, m) , 7. 13 (1H, ddd, J = 8. 4, 2. 9, 1. 5Hz) , 

7. 18 (1H, dd, J = 8. 4, 4. 6Hz) , 7. 29 (1/2H, 
s) , 7. 30 (1/2 H, s), 7. 5 2- 7, 5 4 (1H, m) , 7. 9 
2 (2H, d, J = 8. 8Hz), 7. 61 (1/2 H, s), 7. 64 (1 

20 /2H, s) , 7. 7 0 - 7. 7 5 (2H, m) , 7. 9 2 (1H, d, J = 

2. 9Hz) , 8. 21 (1H, d, 1 = 2. 9Hz) , 8. 29 (1H, d 
d, J = 4. 6, 1. 5Hz) 

ESI -MS (m/e) :4 3 0 [M+H] 

25 H«J4 6 

5- (4-^JWtHJV-7i^-» - 2-h''Jy>-2--f^-6- 
( 2 - * 2kZl^f 7 x 7 '» - lK—OX-i 5 glAzik 
H»J2 8T'#Snfc5- (2-y7;-7i;^y) -2-tfU> ? >-2 

--r;i^- 6 - (4-v7y-7xy=^sy) - 1 H-^>X-f ^v-^ffl^ 
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X HNMR (CDgOD) 6:7. 86 (2H, d, J = 8. 8Hz) , 7. 1 
3 (1H, t, J = 7. 6Hz), 7. 39 (1H, t, J = 7. 6Hz), 
5 7. 45-7. 74 (4H, m), 7. 78 (2H, d, J = 8. 8Hz), 
7. 91 (1H, d, J = 7. 6Hz) , 7.. 99 ( 1 H, t, J = 7. 6H 
z) , 8. 30 (1H, d, J = 7. 6Hz) , 8. 74 (1H, s) 
ESI -MS (m/e) : 4 6 6 [M + H] 

10 H»J4 7 

5- (3-wh^-7x;^-» -2-b°u^>-2— r;i/-6- (2 
-jjMHJi/-7x;^'» - iH-^>x-r5^ % /-;i/--HU7;i/^-g 

mmM2 9T#e>nfe5- (2-i/7;-7x;^» — 2 — t!i>5?>- 2 
15 — r^-6- (3->'7y-7i;^» -iH-^>x^s^;-MfflVi 

"HNMR (CD3OD) <5 : 6. 7 8 - 6. 9 6 (1H, m) , 6. 96-7. 
0 8.QH, m) , 7. 08-7. 20 (1H, m) , 7. 30-7. 70 ( 
20 7H, m) , 7. 8 8 - 8. 0 8 (2H, m) , 8. 2 9 (1H, d, 1 = 7. 
6 H z ) , 8 . 7 3 ( 1 H, s ) 
ESI -MS (m/e) : 4 6 6 [M + H] 

mmm4 8 

25 5- (4-^>7,Jt^-;i/-7x/^->) -2-lfU> ? >-2--f;l/-6- 

mmmi 7T#^nfc5- (2-i/7/-7x7^» -2-tfUv>-2 
6 - (4-^^>7J^-^-7x;^-» -1H-^>X^5^V 
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X HNMR (CDgOD) 5:3. 12 (3H, s ) ., 6. 85 (1H, d, J 
= 7. 8Hz) , 6. 98 (2H, d, J = 8. 6Hz), 7. 15 (1H, 
t, J = 7. 8Hz), 7. 42 (1H, t, J = 7. 8Hz), 7. 52 ( 
5 1H, dd, J =4. 3Hz, 7. 0Hz), 7. 64 (2H, brs), 7. 
83 (2H, d, J = 8. 6Hz) , 7. 91 ( 1 H, d, J = 7. 8Hz) , 
8. 01 (1H, dd, J = 7. OHz, 7. 8Hz) , 8. 32 ( 1 H, d, 
J = 7. 8Hz) , 8. 76 (1H, d, J =4. 3Hz) 
ESI -MS (m/e) : 501 [M + H] 

10 

llf!4 9 

5- (4-^>7JWfr~;V-7x/^>0 -2-bf^i^>-2-^;V-6- 

(2-)!]ji/A^^-7x;^» - ih-^>x-<$^V-;v 

^J£093 5T?#6nfc5- (2->7;-7x7 + -» - 2 - tf^v>- 2 
15 — ' TJ1/-6- (4-^^>XJl/*-Jl/-7x;*-» -lH-^>X-f 

'HNMR (CDgOD) 5:3. 05 (3H, s)-, 5. 80 (1H, brs 
), 6. 82 (1H, d, 3 = 7 . 8Hz), 6. 95-7. 00 (3H, m 
20 ), 7. 17 (2H, q, J = 8. 2Hz), 7. 36-7. 39 (2H, m 
), 7. 76 (1H, d, J = 7. 8Hz), 7. 81-7. 85 (2H, m 
) , 8. 15 (1H, d, 3 = 7. 8Hz) , 8. 63 (1H, s) , 8. 7 
2 (1H, s) , 9. 66 (1H, s) , 10. 80 (1H, brs) 
ES I -MS (m/e) : 5 0 2 [M + H] 

25 

mmm 5 0 

5- (4-jjj^ji/-7x;^-» - 2 - £U =jy- 2 -^)V- 6 - 
(1 -^->-tfU> ? >-3— r;i/^-» - iH-^>x^^^V-;i/ 

H»!)3 1 T#£nfc5 - (4-y7;-7x;^y) -2-h°Uv>- 
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2--()l-6- (l tfU^>- 3— OVttis) -lH-^>X-f 

*HNMR (CDC 1 3 ) (5:6. 82-6. 86 (2H.ni), 7. 15-7. 
5 2 6 (2H, m) , 7. 3 8- 7. 4 2 (1H, m) , 7. 4 1 (1/2H, 
s) , 7. 44 (1/2 H, s), 7. 54-7. 58 (1H, m) , 7. 6 
2 (1/2H, s) , 7. 65 (1/2H, s) , 7. 71-7. 75 (2H, 
m) , 8. 12-8. 16 (1H, m) , 8. 22-8. 27 (1 H, m), 
8. 37 (1H, d. J = 7. 0Hz) , 8. 6 4-8. 6 7 ( 1 H, m) , 
10 ESI -MS (m/e) : 440 [M + H] 

£11095 1 

5- (z-tpyn^fy-y -2-tfu^>-2--r;i/-6- (tf 
U 2 > - 3 - 1 )Vt* kl - 1 h - g y%± $ 

15 *Jt0!6T?#6nfc5- (3-y7;-7i;^y) -2-fcfU>>>-2- 
-OV-Q- (tfU^>- 3 — Ol^vO - lH-^>X<^/-;P£fflV> 

frits £<hK£D, 3EJ!lfc£4fe£*§fc. 

'HNMR (CDC 1 8 ) 5:7. 07 (1H, ddd, J = 0 . 8, 3. 4, 
20 10. 3Hz), 7. 36 (1H, dd, J = l. 9, 3. 4Hz), 7. 4 

0 (1H, t, J = 10. 3Hz), 7. 56 ( 1 H, s), 7. 57-7. 

62 (2H, m) , 7. 69 (1H, dd, J = 7. 2, 10. 3Hz) , 7. 

73 (1H, s ) , 7. 78 (1H, ddd, J = 0 . 8, 3. 8 , 11. 4 

Hz), 8. 16 (1H, dt, J = 3. 0, 11. OHz), 8. 29 (1 
25 H, dt, J = 0. 4, 11. OHz), 8. 37-8.. 4 1 (2H, m), 

8.8 0 (1H, d t, J = 0. 4, 3. 8Hz) 

ES I -MS (m/e) : 4 2 4 [M + H] + 



mm 5 2 
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5- (2-^Jb;tK^-7x;^y) -6- (4 -z?* ; ?)Vtr)lrt : E'f )V- 
mMM2 81?#6^4-7MD- 5 - ( 2 - i>7 / - 7x 7 - 

'HNMR (CDC 1 3 ) 5:2. 98 (3H, brs), 3. 07 (3H, b 

rs), 5. 72 (1H, brs), 6. 76-6. 83 ( 3 H, m) , 6. 

97 (1/2 H, brs), 7. 09 (1/2 H, dd, J = 7. 7, 7. 7 
10 Hz), 7. 11 (1/2 H, dd, J = 7. 7, 7. 7Hz), 7. 14 
(1/2 H, s), 7. 30-7. 35 (3H, m), 7. 37-7. 40 
(1H, m) , 7. 67 (1H, d, J = 7. 7Hz) , 7. 86 ( 1 H, d 

dd, J = 7. 7, 7. 7, 1. 5Hz) , 8. 12 ( 1 H, dd, J = 7. 

7, 1. 8Hz) , 8. 14 (1H, dd, J = 7. 7, 1. 8Hz), 8. 
15 38 (1H, d, J = 7. 7Hz), 8. 61-8. 62 ( 1 H, m) , 10. 

9 9 (1H, brs) 

ESI -MS (m/e) : 4 94 [M + H] 

$mm 5 3 

20 5 - (2 -^^A^Jl/-7x;ty) -6- {4 -~J *?-)Vt) fyn^-t )V- 
7 x ; ± -» - 2 - 5^7 ~ 2 — f ;i/ ~ 1 H - g > XV $ ££z]V 
nmmb 2T?nt>fttc4- (2-y7/-7x; + y) - 5 - If 7 - (4- 

^7^;i/^;wtqB-<;i/-7xy^v) -^>i£>-i, 2-> ? 75>&fflv*T, 

'HNMR (CDC1 3 ) (5:2. 97 (3H, brs), 3. 08 (3H, b 
rs), 5. 9 1 "(1/2 H, brs), 6. 00 (1/2 H, brs), 6. 
75-6. 82 (3H, m), 6. 93 (1/2 H, brs), 7. 07-7. 
13 ( 1 H, m) , 7. 17 (1H, brs), 7. 25 (1/2 H, br 



WO 2005/063738 PCT/JP2004/01% .3 

150 

s) , 7. 3 2 (2H, d, J = 8. 8Hz), 7. 53 (1H, d, J ,2. 
9Hz), 7. 65 (2H, d, J = 8. 8Hz)., 7. 37-7. 4 0 .1 
H, m) , 7. 65 (1H, d, J = 7. 0Hz), 7. 92-7. 9 3 '/ 1 
H, m), 8. 11 (1/2 H, d, J = 6. 6 Hz) , 8. 13 (1/ "H, 
5 d, J = 6. 6Hz) ; 
ESI-MS (m/e) : 5 0 0 [M + H] 

5 4 

5- (2-^Jl//t^Jl/-7x;4 : y) -2-tfl)e?>-2-< JI/-6- 4 
10 ~ (2- (2, 2, 2-b'J7MD-7th^-» -X^jlQ ~7x7 -y 

) - i H-^>X-r g ^/r=jk • - h U Z2k±glll^ 

0T#^tlfc5- (2-e/7;-7i;^y) -2-tTU5?> y 2 
--f 6 - (4- (2-tFD^yIfJl/) -7i;+y) -1H-^ 'X 

DS-AS-360-CC (YMCti) : 7j<-7iz h U )V- V . 

J HNMR (CD 3 OD) 6:2. 94 (2H, t, J = 6. 7Hz) , 4 i/'l 
20 7 (2H, t, J = 6. 7Hz), 6. 84 (2H, d, J = 8. 6HzL 
6. 90 (1H, d, J = 8. 6Hz), 7. 19 ( 1 H, d, J = 8. ;H 
z), 7. 25 (1H, d, J = 8. 6Hz), 7. 41 (1H, s), 
4 2-7. 4 8 (1H, m) , 7. 58 (1H, s) , 7. 61-7. 6 - ( 
1H, m) , 8. 0 9 (1H, t, J = 7. 8Hz) , 8. 2 5 ( 1 H, 
25 J = 7. 8Hz), 8. 83 (1H, d, J = 4. 7Hz) 

ESI-MS (m/e) : 5 6 3 [M + H] I 

mmm 5 5 . 

5- (4-^J^ ,; E-f^-7x;^y) -6- (4 ->*;*5MI/;frJl/A^E-r ' - 
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7 x i ^r-» - 2 - tf u v y- 2 -■ i )l- 1 H >X-f $ £lAz2k 
7i;+-» -2-- hn-7x-;VT5>, Rtf4-k FD^>>-^>>;- 

'HNMR (CDC 1 s ) 6:2. 97 (3H, brs), 3. 08 (3H, b 
rs) , 6. 8 0- 6. 8 6 (4H, m) , 7. 2 6 - 7. 2 9 (2H, m) , 
7. 31 (1/2H, s) , 7. 35 (1/2H, s), 7. 38-7. 41 
(1H, m) , 7. 6 6 - 7. 7 0 (3H, m) , 7. 8 6-7. 9 1 ( 1 H, 
10 m) , 8. 40 (1H, d, J = 7. 8Hz), 8. 65 (1H, d, J =4. 
7Hz) , 10. 89 (1H, brs) 
ESI -MS (m/e) :4 94 [M + H] 

MffiM 5 6 

15 5- (4-^WJ|/W^-7x;t-» - 2 - bf U ^ > - 2 
6 - (b°U^>- 3— -f;Wr-» -1H-^>XV5^/-;1/ 
§£»!ll 0T#£ft7c5- (4-* h^v^;^-;l/-2-tf 'Jy>-2- 

-r^-6- (tfu^>-3--r;i/^-^v) - ih-^>x<s^/-;i/3. o 

mg©^/-;Hm 1 lit 40%/W5>^^y-Jl'iliO. 0 5 
fflil^D7h^77^- (K i e s e 1 g e 1 ™6 0F 2 54 , Art5744 

(^;i^*fcSD > ^dd^v^^;-;i/=2o/i) fcxatsu sii-ft 

X HNMR (CDC 1 8 ) 6:2. 96 (3/2 H, s), 2. 97 (3/2 H, 

25 s) , 6. 80 (1H, d, J = 8. 4Hz), 7. 14-7. 23 (2H, 

m) , 7. 36 (1H, brs) , 7. 40 (1H, dd, J = 7. 7, 4. 

7Hz) , 7. 62 (1H, brs) , 7. 66 (2H, d, J = 8. 4H 

z) , 7. 90 (1H, dd, J = 7. 7, 7. 7Hz) , 8. 10 (1H, 

brs), 8. 20 (1H, brs), 8. 37 (1H, d, J = 7. 7H 
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z) , 8. 6 3 (1H, d, J=4. 7Hz) 
ESI -MS (m/e) : 4 3 8 [M + H3 

IWll 5 7 

5 5- (4- *#>x)Vft-)i'-7 - 6- (2 ;w^*f 

JV-7x/^» - 2-bf'J^>-2—f;i/- ih-^>xV 
*«m 4T#&*lfc5- (2-Ih^^Jl/-7x;^» -6- 
(4-^^>7>Mzjl/-7x;^» -2-tfu^>-2--r;i/- 1H-^ 

'HNMR (CDC 1 3 ) 5:2. 73 (3/2 H, s) , 2. 74 (3/2 H, 
s), 3. 03 (3H, s) , 6. 74-6. 79 ( 1 H, m) , 6. 89- 
76. 96 (2H, m) , 7. 01 (1/2 H, brs), 7. 09-7. 1 
5 (1H, m) , 7. 17 (1/2H, brs),, 7. 30 (1/2H, br 

15 s), 7. 40 (1/2 H, brs), 7. 40-7. 44 ( 1 H, m) , 7. 
72 (1H, s) , 7. 82 (2H, dd, J = 8. 2, 6. 7Hz), 7. 
88-7. 93 (1 H, m), 8. 10-8. 15 ( 1 H, m) , 8. 41 
(1H, d, J = 6. 8Hz), 8. 66 ( 1 H, s), 11. 09 (1/2 
H, brs) , 11. 12 (1/2H, brs) 

20 ESI -MS (m/e) : 5 1 5 [M + H] 

mmm 5 8 

5- (4-y^^MMHJV-7x;^'» -6 - ( 2 - ^Jl/flJWt^ 
-fJl/-7x7^» - 2 - bf U - 2 — f ;]/- 1 H - g >X4 g W~)V 
25 £«0!2 4T?ft&tt&5- (2-Ih^yM»-7x^y) -6- 
(4-^^5 : MJVAt'fJl/-7x^v) - 2-k , 'Jy> - 2 1 

*HNMR (CDC 1 3 ) 6:2. 77 (3H, d, J = 3. 5Hz) , 2. 9 
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9 (3H, brs), 3. 08 (3H, brs), 6. 7 5 - 6. 8 6 (3H, 
m) , 7. 00-7. 14 (1H, m) , 7. 1.5-7. 27 (1/2H, 
m) , 7. 27-7. 32 (2H, m), 7. 27-7. 32 (1/2 H, 
m), 7. 35-7. 42 (2H, m) , 7. 69 (1H, s) , 7. 8 7- 
5 7. 91 (1H, m), 8. 11-8. 17 ( 1 H, m), 8. 40 ( 1 H, 
d, J = 7. 4Hz) , 8. 66 (1H, s) , 11. 01 ( 1 H, brs) 
ES I -MS (m/e) : 5 0 8 [M+H] 



mmm 5 9 

10 5- (2-^^J|/A ,; E-f^-7x;^y) -2-tfUv>-2 — f;^-6 
- (b?U^>-3— Ok^vO ^-ih-^>t:<$^V-;1/ 
HWJ1 (18 2) T#Stl7c3- (2-7MD-4--hD-7x7^ 

'HNMR (CDC 1 3 ) <5:2. 70-8. 80 (3H, m) . 6. 77 (1 

H, d, J = 7. 6Hz) , 7. 2 5-7. 4 4 (7H, m) , 7. 67 (1 

H, s) , 7. 82 (1H, t, J = 7. 6Hz)', 8. 15 ( 1 H, t, J 

= 7, 6Hz), 8. 18-8. 2 6 (1H, m) , 8. 26-8. 36 (1 

20 H, m) , 8. 38 (1H, d, J = 7. 6Hz) , 8. 64 (1H, d, J 
= 2. 4Hz), 10. 6 (1H, brs) 

ESI -MS (m/e) : 4 3 8 [M + H] 

mmm 6 o 

25 5- (4-^^>XJV»-^-7x/^y) - 2 - If U v >- 2 --f jV- 6 - 
(2- (2H-rh7';-Jl/-5--fJl/) -7x;^-» -1H-^>7V> 

H»Jl7T#&nfe5- (4-^^>7.;i/^-;i/-7niy^'» -2-hf 
U>>>-2— OP-6- (2-y7;-7xy^y) - 1 H-^>X-f 5 
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-jl/3 OmgO^fJ^MTS Flml «C, 7^thU^A30m 
g, Mft^^y^AS 2mg&in*.. ^JS^S;1 7 0f£fcT2 4B#|HMt 
WVtCo Rfem&to&&.tt*Efc#9BVh!f7 7'('- [ODS-AS-3 6 
0-CC (YMCftSS) : 7K-7-feb-hU;i/-0. lXh'J7Mn 

*HNMR (CD 3 OD) 5:3. 11 (3H, s) , 6. 75 (2H, d, J 
= 8. 6Hz) , 6. 96 (1H, d, 1 = 7. 6Hz) , 7. 29 ( 1 H. 
t, 1 = 7. 6Hz), 7. 51 (1H, t, J = 7. 6Hz), 7. 62 ( 
10 2H, d, J = 8. 6Hz), 7. 58-7. 69 (1H, m), 7. 73 ( 
1H, s) , 7. 93 (1H, s) , 8. 13 (1H, d, J=7. 6Hz) , 
8. 08-8. 16 (1H, m) , 8. 33-8. 38 (1H, m), 8. 8 

4- 8. 8 8 (1H, m) 

ES I -MS (m/e) : 5 2 6 [M + H] 

15 

HWJ6 1 

5- (4-^^>XiV^-7x7^» -2-hfU^>-2— Ql-6- 
(2- (2- (N-bKa^^JWU-f$HJ» -71/^) -1H- 

20 h»ji 7 Tt#e>nfc 5 - (4-^^>7M^i/-7x;^» - 2 - tf 

U^>-2--r;l/-6- (2-y77-7x;^» - 1H-^>X-Y 
-^2 5mg©X^y-;i/2m 1 ISlI, 5 OXhHn^TS^jftO. 
lmim KM50S!ltli»lL M£MJ£#*U »S 
nfeSt^MlII^ a - ? h ^7 7 ^ - (Ki e s e 1 ge 1™6 0F 2 5 4 , 
25 Art 5 7 44 (*;P£*fc«) , £DP*;i/A/^y -JV= 5/1) tITi 

1 HNMR (CDC 1 3 ) (5:3. 06 (3H, s) , 5. 12 (2H, s), 
6. 52 (1H, s), 6. 80 (1H, d, J = 7. 6Hz), 7. 11 ( 
2H, d, J = 8. 6Hz) , 7. 28 ( 1 H, t, J = 7. 6Hz)., 7. 
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47 (1H, dd, 1 = 7. 8Hz, 4. 3Hz) , 7. 66 ( 1 H, d, J 
= 7. 6Hz) , 7. 66 (1H, s) , 7. 89 (2H, d, J = 8. 6H 
z) , 7. 96 (1H, t, J = 7. 8Hz) , 8. 55 (1H, d, J = 7. 
8 Hz) ,. 8. 65 (1H, d, J = 4. 3Hz) 
5 ESI —MS (m/e) : 516 [M + H] 

*2f£#]6 2 

5- (4-^^>XM^-7x;^» -2-fcfUv>-2--OI/-6- 
. (2- (2-^V-4, 5-vhFa- [1, 2, 4] -ttW7>/-)V 

io -3— r;i/) -7x;^y) -ih-^>x-Y5^/-;p 

HWJ6 iT#e>nrc5 - (2- (N-tHn*->MW5 m;w - 
7i;^» -2-tfu^>-2— r;i/-6- (4-/^>^M-;v-7i 

S* s s) -lH-^>X'f5^;-^8mgSN-^HfniJ^>0. 2 

15 £7 0&fcT4P$|BM*#Lfc. Il5H^M4'ffit^a7h^77^- 
[ODS-AS- 3 6 0-CC (YMCftM) $£Sl*@ : 7K-7*fe h~ h U )V- 
0. l%fU7^DSI] fct««b, ft&nfc^^S/a^BKfeX^;!/ 

20 X HNMR (CDC 1 8 ) 6:3. 12 (3H, s) , 6. 84 (2H, d, J 

= 8. 6Hz), 6. 82-6. 8 8 ( 1 H, m) , 7. 19 ( 1 H, t, J 

= 7. 2Hz) , 7. 41-7. 47 (2H, m) , 7. 82 (2H, d, J 

= 8. 6Hz), 7. 91-7. 97 (2H, m), 8. 44 ( 1 H, d, J 
= 7. 8Hz) , 8. 69 (1H, d, J = 4. 3Hz) 

25 ESI -MS (m/e) : 54 2 [M + H] 

MMM 6 3 

5- (4-^^>7M"^-7x;^» -2-bfl)v>-2--f)I/-6- 
(2- [1, 2, 4] -:fr^-fr^7 3 --Q1/-7X /;£->) -1H- 
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lT#6nfe5- (2- (N-fcFo*:>#>>l^VW5M;i/) - 
7x;^» -2-tfU> ? >-2-<f;i/-6- (4-^^>XM^V-7x 

' - iH-^>X<^V-;i/8mg<DN-^;i^ o<jev>o. 2 

5 . 5ml»> tJH=PiXfJV0. 5ml^JD^., M^100ll:T3 

mmmwLTco K^u^m^m^&m^u^h^yy^- [ods-as 

- 3 6 0 -CC (YMCtI) : *-7-fe h~ b U ;W- 0 . 1 % h <J 7 

;m-o«] ktmmu #6nfc7 5^'>a>©»Jift«ffi**ufcft, # 

®fflll^n7h^7 7^- (Ki e s e 1 ge 1™6 0F 2 54 , Art574 
10 4 (tfrzftm) , ^dd^a/^^;-^=io/i) {CTfifSlU 

L HNMR (CDC 1 3 ) 6:3. 03 (3H, s) , 6. 85-6. 97 (3 
H, m), 7. 23 (1H, t, J = 7. 8Hz), 7. 40-7. 45 (3 
H, m), 7. 68-7. 7 4 ( 3 H, m) , 7. 91 ( 1 H, t, J = 7. 
15 8Hz) , 8. 03 (1H, d, 3 = 7. 8Hz) , 8. 42 ( 1 H, d, J 
= 7. 8Hz), 8. 65-8. 68 (2H, m) 
ESI -MS (m/e) : 5 2 6 [M + H] 

mm® 6 4 

20 5- (brus?>-3-^;w^» -2-tfu^>-2-^;v-6- (2- ( 

5-*^Jl/- [1. 2, 4] -**W7V-)V-3—()V) -7x/^y) 

- iH-^>x-rs^v-;i/ 

*MSW5T?#enfc5- (2->7;-7z/^» -2-h'l)V>-2- 
<;i/-6- (tf U5»- 3 -^jmy) - iH-^>X<5^V-;i/£fflVi 

25 t, mnM6 1 tmm<D%&T°nt>ntc5- (2- (N-tFn+^wtA 

-f5H-f;W -7x^y) -2-tfUv ? >-2 — TJV-6- (tfUv>-3 
— DVJr^s) -iH-^>X^5^/-JV2 0mg©lf'Jy>0. 5mll 

«*JEE«*b&tk mil^n7f^77^ (K i e s e 1 g e 1 ™6 0 
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F 2 54 , Ar t 5 7 44 Wl^ttS) > >7UUX)V&/*9 S -)V= 1 0/1 

X HNMR (CD C 1 3 ) 6 : 6. 8.0-7. 00 (1H, m) , 7. 00-7. 
30 (4H, m) , 7. 3 0 - 7. 4 4 (2H, m) , 7. 4 4-7. 6 8 ( 
5 1H, m) , 7. 86 (1H, t d, J = 7. 6Hz, 2. 0Hz) , 7. 9 
7 (1H, dd, J = 2. 0Hz, 7. 6Hz) , 8. 38 ( 1 H, d, J = 
7. 6Hz) , 8. 60 (1H, d, J=4. 8Hz) 
ESI -MS (m/e) : 4 6 3 [M+H] 

10 mm\e5 

5 _ ( 4 -^^;i / -bfUv>- 3-X;i/^-;U) - 2-hf'J^>- 2--TJV- 

6- (HUv>-3— r;i/^-» - 1H-^>X-T5^V-^ 

mmmi 3T#snfc5- (2-^^;u-t!U^>-5— fj^^7 7- 
-2-tfu> ? >— 2— r;i/-6- (tfu^^-3— r^^v') -ih- 

15 ^>X^S^V-JH2mg©fh7kHD77>l. 5mlgf}:, OXO 
NE92mg, W7K0. lml^Jin^, Rj»£M£T-i?TOi#bfc. 

^$£MM£u mzntc&mzmm^BWLWfwThtfyyj- cod 

S-AS- 3 6 0-CC (YMCttl) : Tir h 0 0 . 

20 ^hU^ATK^in^fctt, 7 0n*;l/A£TttmU ^Kfifc^^v^AT 

X HNMR (CDCI3) 5:2. 63 (3H, s), 7. 23 (1H, s) , 

7. 32 (1H, d, J = 7. 6Hz) , 7. 44-7. 50 (3H, m) , 

7. 93 (1H, t, J = 7. 6Hz) , 8. 09-8. 14 ( 1 H, m) , 
25 8. 28 (1H, d, J = 2. 8Hz) , 8. 36-8. 41 (2H, m), 

8. 60, 8. 61 (tautomer, 1 H, s), 8. 68 ( 1 H, d, 
J=4. 8Hz) , 8. 93, 8. 95 (tautomer, 1H, d, J = 
2. 0Hz) 

ESI-MS (m/e) : 444 [M + H] 
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mmm 6 6 

5- (4-^>x;i^n;]/-7xy*-» -2- d — 
' 2-^;w) -6- (2-7j;wve^-7x7^» -ih-^>x-t$^V 

#|»J4 8T?&e>n&5- (4-/^>^*-^"7xy*'» — 2 - tf 

•j^>-2--r;p-6- (2-Ajwt^iW7iy^/) -ih-^>x-y 

10 e.n^Ms^a'fra^^D^ h7^7-f- [ODS-AS- 3 6 o-cc 
(YMCftl) Mffi : 7jc-Tirb-hU;l/-0. 1 % HJ 7;l/^Dl£M] £ 

X HNMR (CD 3 OD) 6:3. 12 (3H, s) , 6. 87 ( 1 H, d, J 
15 = 7. 8Hz) , 7. 00 (2H, d, J = 7. 8Hz) , 7. 18 (1H, 
t, J = 7. 8Hz), 7. 43 (1H, t, J = 7. 8Hz), 7. 69- 
7. 76 (2H, m), 7. 84-7. 86 (3H, m), 7. 92 (1H, 
d, J = 7. 8Hz) , 8. 52 (1H, d, J = 7. 0Hz) , 8. 64 ( 
1H, d, J = 7. 8Hz) 
20 ESI -MS (m/e) : 517 [M + H] 

mmm 6 1 

4- (2-^h^->-7x;^» -2-HU^>-2— f;i/-6- (KUi? 
>-3— OV-t^-is) - lH-^>X-f5^V-;i- 
25 (X© 1 ) 

5 -7Jl^P- 3 - (2-^h^'>7x;^» - 2 -~ hD7~U 

2 f=^>7x/ — ;H . 64g©fh7kHD77>3 Oml«> 
fctftT, 7lc^^-hU , 7A 5 2 8mg£JP?L K^W^WiUmzX 3 0 #R}f 
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WVTco M^X, V*-1-)V *7 t—n~vV frS^HJ- (J ou r 
nal of Organic Chemistry) , 1 9 7 8^ ^43 
6#, 1 24 1K~ 1 2 4 3KfcflB*$nTV>*#ttlCT'&J5fcb&3, 
5-y7JWn-2--hD7-'J>l. 9 1 g SJm^ R***aaiCT 2 

(JtPl«: ^>/S^jV=5/l~4/l) fcT»«U 

(IS 2) 

10 3- (2-^h^>7x;^» - 2 -~ hD- 5 - (t£U5*>-3— 

5-7^0-3- (2-/h^>7i/^» - 2 -~ h07XL)>3. 
0 3 g©5?^^M75 F3 0mlg«t 3 - k Fn+yk'U v> 1 . 
24g> R^R**U^A5. '4 2g£}JQ;t, S«S9 0^tCT«»b 

1-1/2) tVXWto 

a@3) 

20 3 - (2 -/h^>7iy^» -5- (tfUS?>- 3— ( Jbttis) -1 
>if>- 1, 2 -5?7 

3- (2-^h^>7i/^» - 2 hn- 5 - (tru^>-3--T;i/ 

sMrS') -y~U>l. 3 3g©^3?;"Jl/2 0ral«, 2 o"x*&ft;A 

l, mm4k&to&®&&mvt®&£isx&it. 

(XS4) 

4- (2-^h+y-7i/^y) - 2- tfUv ? >-2--r;i/-6— (t°U 



WO 2005/063738 



160 



PCT/JP2004/019843 



3- (2-^^>7x/^» -5- (tTU^>-3— (Jl,***,) 
>tf>-l, 2-^75>5 9mg©~ hn^>-t?>o. 5ml»«[fc, tf U 
^>-2-^;^^7;PxkHO. 0 2 6ml Si 2 OftfcTiU*, KjStt 
5 ^|WIM^(CTl«»Lfe 0 v"J^JW7A^7h^ 

- canmi : a^^>/^ x ^= i / 1 hmx*^-* □ 

fflSf*U »6n^»«^affl»«^ D -7hif77-f- (Kieselge 
1™60F 2 54 , Ar t 5 7 44 C;*;^*!:!© , Z nu*)U&/ y-)V= 

io 2 0/D izxmmL, i&mfc&m&mt&mfttisT&tt. 

J HNMR (CDC 1 3 ) (5:3. 79 and 3. 83 (total 3H, 
each s) , 6. 20-7. 40 (9H, m) , 7. 80-7. 88 (1 
H, m) , 8. 2 4-8. 6 5 (4H, m) , 1 0. 6 8- 1 0. 9 4 ( 1 H, 
m) 

ESI -MS (m/e) : 41 1 [M + H] 

mmm 6 8 

4- (4-7 j|/tD-7.t;^'» -2-bTy>?>-2->r;P-6- (PD^ 

>-3— r;i/^-» - iH-^>xv$#y~;b 

7tR«0*tt7?^l / &3- (4-7MD7i7^» -5- (tfij^> 
-3-^**v0 -^>if>-i, 2-S>75>46. 7mg©tfU^>2 
m1 ^- f7^>-2-M^>il8. 6mgSatl-i^- 3 -( 
3 '-^WS/yD^) -M^$HII?I5 7. 5mgm 

£fttt*tt«*#i,fcft 1 tr>J5?>*«jBE«*Lfc. aat*i»x^fcT# 

©«**ft h*X>3m 1 \Z®BV, p- Moc>*;p*>^*fcfc2 8m 
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3RU tt»MW*fcT«c#tl, S*»v^y^A«Lfc„ «£MEE 
SSU #e»tlfc^S^M^S^DTh^77^- (Kieselgel 7 
M 6 0F 25 4 , Ar t 5 7 44 {*)V2ttm , ^DD*W^^;-^=2 
0/1) fcTUKU Mfc£*£3t6H#:fcbTfcfc. 
5 X HNMR (CDC1 3 ) 5:6. 35 and 6. 53 (total 1 H, 
each d , J = 2 . 0 H z ) , 6. 77-7. 31 ( 7 H, m) , 8. 3 
2-8. 40(2 H, m), 8. 54 and 8. 56 (total 1H, 
each d, J = l. 8Hz), 8. 61 and 8. 64 (total 
1H, each d, J = 2. 6Hz) ,9.59 and 9. 69 (to 
10 tal 1H, each d, J = l. 5Hz), 10. 60 (1H, br 
s) 

ESI -MS (m/e) : 40 0 [M + H] 

mmm 6 9 

15 6- (4-^h^y-7x/^y) -4- ( 1 - * ?)V- 1 H ->f $ 

i -*3\>w- ih— f s.?v-)i-2-?-*-)VX.&4-* h^>7i;- 

'HNMR (CDC 1 3 ) <5 : 3. 7 3 and 3. 74 (total 3H, 
each s), 3. 81 ( 3 H, s), 6. 31-7. 39 ( 9 H, m) , 
7. 78-7. 88 (1 H, m), 8. 30 and 8. 41 ("total 
1H, each d, J = 7. 8Hz), 8. 59 and 8. 73 (to 
25 tal 1H, each d, J =4. 5Hz) 
ESI -MS (m/e) : 4 3 0 [M + H] 



■mm 7 0 
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5 ! HNMR (CDC1 3 ) 5:3. 80 and 3. 81 (total 3H, 
each s), 6. 86-7. 50 ( 1 0 H, m) , 7. 75-7. 88 
(1H, m) , 8. 3 2- 8. 6 2 (3H, m) 
ESI -MS (m/e) : 4 2 7 [M + H] 

10 nmm 7 1 

6- (3-^h^y-7x/^^) -4- ( 2 - ;* h ± j/- 7 x J - 

2-HU^>-2--r;i/- ih-^>X^^^V-;w 

HHF!l6 7 (X@2) Tf#e»tl^3- (2-/h+y7iy^r^) - 2 -~ 

'HNMR (CDCI3) 6:3. 75 (3H, s) , 3. 79 and 3. 
84 (total 3 H, each s), 6. 24-7. 23 (10 H, 
m) , 7 . 2 9 - 7. 3 9 (1H, m) , 7 . 7 9 - 7. 8 9 ( 1 H, m) , 
20 8.37 and 8. 53 (total 1 H, each d , J = 7 . 5 
Hz), 8. 56-8. 65 (1H, m) , 10. 53-10. 83 (1H, 
m) 

ESI -MS (m/e) : 440 [M + H] 

25 mrnm 7 2 

4- (2-^h^->-7i^y) -6- (fcf'J^>- 3 --i - 

2 -^77-^-2-^jv- ih-^>t:^s^v-;i/ 

%1km<67 (I@3) T#6tl7c3- (2-^h^y7i^y) - 5 - 
(t:Uv>-3— f;i/^^) -^>if>-l, 2-y75X M2-f7 
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'HNMR (CDC 1 3 )<5:3. 78 and 3. 82 (total 3H, 
5 each s) , 6. 20 and 6. 44 (total 1 H, each 
s), 6. 68-7. 28 (7H, m) , 7. 43-7. 53 (1H, m) , 
7. 88-7. 98 (1H, m) . 8. 29-8. 41 (2H, m) , 10. 
90-11. 10(1 H, m) 
ESI -MS (m/e) : 417 [M + H] 

10 

mmm 1 3 

4- (2-7MP-7i;^» -2-bfU> ? >-2-^;i/-6- (bTUi? 

>-3-<ji/^-» - ih-^>x-t 

a HNMR (CDC 1 3 ) 5:6. 18-6. 78 (2H, m) , 6. 98-7. 
42 (8H, m), 7. 72-7. 90 (1H, m) , 8. 22-8. 66 
(3H, m) , 11. 3 (1H, brs) 
ES.I-MS (m/e) : 3 9 9 [M + H] 

20 

mmm 1 4 

4- (4-7;i/^-D-7 3iy4 1 '» -2-bfU-^>-2— Q1/-6- (h°U^ 

>-3— om^vO - iH-^>x-rs^/-;i^ 

'HNMR (CDC 1 3 ) (5:6. 39 (1H, d, J = 2. 1Hz) > 6. 8 
4 (1H, d, J = 2. 1Hz) 7. 17-7. 25 (4H, m) , 7. 39 
(1H, dd, J = 8. 4, 4. 7Hz) , 7. 45 ( 1 H, ddd, J = 8. 
4, 2. 8, 1. 5Hz) , 7. 50 ( 1 H, dd, J = 7. 7, 4. 9H 
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z) , 7. 96 (1H, ddd, J = 7. 7, 7. 7, 1. 8Hz) , 8. 2 

2 (1H, d, J = 7.' 7Hz) , 8. 33 ( 1 H, dd, 3=4. 7, 1. 
5Hz) , 8.. 38 (1H, d, 3 = 2. 8Hz) , 8. 69 (1H, ddd, 

3 = 4. 9, 1. 8, 1. 1Hz) 

5 ESI -MS (m/e) : 3 9 9 [M + H] 

4- (3-7Mn-7i;^-» - 2 -b°U^>- 2-^^-6- (bfU^ 

>-3— f;i/^-» - iH-^>x-r$^V-;i/ 

X HNMR (CDClj) (5:6. 47-6. 98 ( 5 H, m) , 7. 19-7. 
39 (4H, m), 7. 78-7. 89 (1 H, m) , 8. 29-8. 48 
15 (3H, m) , 8. 5 8 (1H, s) 

ES I -MS (m/e) : 3 9 9 [M + H] 

mmm 7 6 

2-fcfU^>-2— f J1/-4, 6-tfX (h°U^>-3-<;M-^'» -1 

20 h-^>x-T5^/-;v 

X HNMR (CD 3 OD) 5:7. 07 ( 1 H, d, J = 2. 0 H z ) , 7. 3 
0 (1H, d, 3 = 2. 0Hz) , 7. 54 ( 1 H, ddd, 3 = 7. 6Hz, 
25 4. 8Hz, 1. 2Hz) , 7. 8 5 - 7. 9 5 (2H, m) , 7. 98 (1 
H, td, 3 = 7. 6Hz, 2. 0Hz) , 8. 10-8. 40 (2H, m) , 
8. 22 (1H, d, J = 8. 8Hz), 8. 48-8. 60 (2H, m), 
8. 66 (1H, d, J=. 2Hz) , 8. 7 0-8. 8 2 (2H, m) 
ES I -MS (m/e) : 3 8 2 [M + H] 
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2-tfU^>-2--f;i/-6- (fcfUS? 

>-2--f;i/^-» - ih-^>x< s.yy-jv 

X HNMR (CDC 1 3 ) <5 : 6. 60-7. 40 (3H, m) , 6. 92 (1 
. H, d, J = 8. 0Hz) , 6. 99 (1H, dd, J = 6. 4Hz, 5. 2 

10 Hz), 7. 15 (1H, t, J = 8. OHz), 7. 46 ( 1 H, dd, J 
= 8. OHz, 2. 4Hz), 7. 58-7. 70 (2H, m), 7. 7 0- 
7. 90 (1H, m), 8. 18 (1H, dd, J = 4. 8Hz, 1. 2H 
z) , 8. 38 (1H, d, J = 8. OHz) , 8. 60 ( 1 H, d, J=4. 
OHz) , 10. 40-11. 00 (1H, m) 

15 ESI -MS (m/e) : 4 0 6 [M + H] 

$mm 7 8 

4- (2-y77-7x7^» - 2 - tf I) -2 6 - (If US? 

>-3-<Jl/2-3^) ~ 1H-^>X<5^/-;1/ 
20 2 -v7;7i;-Mffl^T, »J6 7tpliom Utile* U&2f 

'HNMR (CDC 1 3 ) 5:6. 55 (1/2 H, s), 6. 69 (1/2 H, 
s), 6. 70-7. 5 5 (8 H, m) , 7. 58-7. 72 (1H, m) , 
7. 76-7. 80 (1 H, m) , 8. 26-8. 48 (3H, m), 8. 5 
25 5-8. 64 (1H, m), 10. 8-11. 4 (1H, m) 
ESI -MS (m/e) : 40 6 [M + H] 
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mmm 1 7 

4- (2->7y-7xy^» 



mmm 1 9 
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4- (2-* h»^Jl/^-7x/^y) -2-fcfUv>-2--f;i— 

6- (tfu v>-3 --f;i/^-» - iH-^>xv$^V-;i/ ♦ -hU7;i/ 

X HNMR (CD 3 OD) (5:3. 70 (3H, s) , 6. 38 (1H, s) , 

7. 14 (1H, s) , 7. 34 (1H, dJ = 7. 6Hz) , 7. 39 (1 
H, t, 1 = 7. 6Hz), 7. 50-7. 75 (3H.ni), 7. 75-7. 

10 88 (1H, m) , 7. 99 ( 1 H, dd, J = 7. 6Hz, 1. 2Hz), 

8. 07 (1H, t, J = 7. 6Hz), 8. 27-8. 58 (3H, m), 
8. 72-8. 88 (1 H, m) 

ESI -MS (m/e) : 4 3 9 [M + H] 

15 nmm 8 o 

4- (2-7-b^-7o:y^'» -2- (tfU^>-2-^TJlO -6- (tf 

20 X HNMR (CDC 1 8 ) 6:2. 68 (3H, s), 6. 58 (1H, d, J 
= 2. 3Hz) , 7. 19 (1H, dd, J = l. 2, 8. 2Hz) , 7. 3 
1 (1H, dd, J = l. 2, 7. 5Hz) , 7. 35 (1H, dd, J = l. 
0, 7. 5Hz), 7. 53-7. 62 (2H, m), 7. 69 ("lH, dd, 
J =4. 7, 7. 8Hz), 7. 76-7. 82 ( 1 H, m) , 7. 87 (1 

25 H, dd, J = l. 0, 8. 2Hz) , 8. 10 (1H, t, J = 7. 8H 
z), 8. 50-8. 52 (1 H, m), 8. 54 (1H, d, J = 2. 3H 
z) , 8. 62 (1H, d, J = 7. 0Hz) , 8. 74 (1H, d, 3=4. 
7Hz) 

ESI -MS (m/e) : 42 3 [M + H] 
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mmm s 1 

vO -2-tf Uv>- 2 --<;!/- 6- (tf u v>- 3--oi^-^» -ih- 

! HNMR (CDC 1 3 ) 6:3. 62 (3H, s) , 6. 0 2-7. 4 0 (8 
10 H, m) , 7. 84 (1H, t, J = 7. 2Hz) , 8. 33 (1H, d, J 
= 4. 4Hz) , 8. 33-8. 50 (2H, m) , 8. 52-8. 70 (1 
H, m) 

ESI -MS (m/e) : 412 [M + H] 
15 MMM 8 2 

6- (4-^^^;W^;|/-7iy^-» -4- (l-*?)V-2-# 
^y-1, 2 -S?b HD-bf'J i?>- 3 z^Qk^vO -2-fcfU^>-2- 

likz ih-^>x-t $^v-;p 

3-hHD^v— 1-*^;P- lH-tfU> ? >-2-^>, XtX4-kHP 

X HNMR (CDC 1 3 ) 6 : 3. 0 3 and 3. 09 (total 6H, 
each s) , 3. 60 and 3. 64 (total 3 H, each 
25 s ) , 6. 08-6. 15(1 H, m), 6. 42 and 6. 64 (to 
tal 1 H, each s), 6. 82-7. 41(8 H, m), 7. 8 
0-7. 88(1 H, m) , 8. 36 and 8. 45 (total 1H, 
each d, J = 8. 2Hz), 8. 59. and 8. 64 (total 
1H, each d, J = 4. 5Hz) 
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ESI -MS (m/e) :4 8 2 [M + H] 

$mm 8 3 

4- (2 -y7MD^ h^v-lf' J v>- 3--r;^^v) - 6- (4-y 

5 ^;u^7 jkZI^rLIk -7i;^» -2-bfUv>-2--r;i/-iH-^>X 

10 ^fe@#:<i:L,T#fCo 

! HNMR (CDC 1 3 ) 6:3. 02 and 3. 09 (total 6H, 
each s) , 6. 36 and 6. 48 (total 1 H, each 
s), 6. 84-7. 67 (9 H, m), 7. 83 and 7. 88 (to 
tal 1H, each t, 1 = 7. 8Hz), 7. 99 and 8. 0 

15 0 (total 1H, each d, J = 5. 0Hz),8. 40 and 
8. 42 (total 1H, each d, J = 8. 4Hz),8. 61 
and 8. 64 (total 1 H, each d, J=4. 3Hz) 
ESI -MS (m/e) : 518 [M + H] 

20 H»J 8 4 

6- (2-^^-h°Uy>-5--fJV7Jl/7 7-Jl/) -2- (tf'J^>- 
2— i)V) -4- (bf'J> ? >-3— - iH-^>x-r$^v-;v 
3 - 1 H n ^ i/ 1: U 5? Rtf 6 - ^ U 5? > - 3 - £ MX® 

'HNMR (CDC 1 8 ) 6:2. 52 (3H, s), 6. 66-6. 80 (1 
H, brs) , 7. 05 (1H, d, J = 8. 0Hz) , 7. 20-7. 28 
(3H, m) , 7. 32 (1H, m) , 7. 49 (1H, dd, J = 2. OH 
z, 8. 0Hz) , 7. 81 (1H, t, J = 7. 6Hz), 8. 32-8. 



WO 2005/063738 PCT/JP2004/0 19843 

169 

40 (3H, m), 8. 4 4 (1H, d, J = 2. 0Hz), 8. 5 2 ( 1 H, 
d, J=4. 8Hz) , 11. 70-12. 0 (1H, brs) 
ESI -MS (m/e) : 412 [M + H] 

5 mmm $ 5 

4- (2-y7/-7x;^» -2- (h° U 5?>- 2 --f 2k> -6- (4- 

X HNMR (CDC 1 3 ) 6:3. 0 5 (3H, s) , 3. 18 (3H, s) , 
6. 62 (1H, s) , 6. 92-7. 08 (3H, ra) , 7. 00 (2H, 
d, J = 8. 8Hz), 7. 10-7. 20 (2H, m) , 7. 36-7. 5 
0 (4H, m) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 63 (1H, 
15 d, J = 6. 3Hz), 7. 89 (1H, t, J = 7. 8Hz), 8. 44 
(1H, d, J = 7. 8Hz) , 8. 61 (1H, d, J = 3. 9Hz) 
ESI -MS (m/e) : 4 7 6 [M+H] 

«M8 6 

20 4- (2 -7MP-7i;ty) -2- (fcfU^>-2 — UV) - 6 - 

(4-^^^ji//\^ji/-7x;^'» - ih-^>x<$^V-;p 

2-7MD7i;-Jk Rtf4-kFn^>-N, N-^^5";i/^>X7 

25 'HNMR (CDC 1 3 ) <5 : 3. 0 2 (3H, s) , 3. 10 (3H, s) , 
6. 39 (1H, s), 6. 92-7. 00 (3H, m) , 6. 96 (2H, 
d, J = 9. 0Hz) , 7. 10-7. 24 (4H, m) , 7. 36-7. 4 
2 (3H, m) , 7. 39 (2H, d, J = 9. 0Hz) , 7. 88 ( 1 H, 
d, J = 7. 7Hz) , 8. 51 (1H, d, J = 8. 0Hz), 8. 63 
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(1H, d, J = 7. 7 Hz) 
ESI -MS (m/e) :4 6 9 [M + H] 

8 7 

5 4- (2-7RP-7i^y) -2- ( h° U 2 > - 2 2k) ~ 6 - 
(4-^^>7Mrjl/-7x;^y) -lH-^>X-f$^V-^ 

2-7Mo7x;-jK 04- (^>tj1/*-;p) -7xy-;u^jig 

»-&t)i±§ ^ t \z <t o , mmfc&mzmzo 

10 1 HNMR (CDC 1 3 ) (5:3. 0 8 (3H, s) , 6. 4 4 (1H, s) , 
7. 08 (2H, d, J = 9. 0Hz) , 7. 18-7. 57 (5H, m) , 
7. 59 (1H, dd, J = 3. 1, 8. 2Hz) , 7. 90 (2H, d, J 
= 9. 0Hz) , 8. 06 (1H, t, J = 7. 6Hz) , 8. 64 ( 1 H, 
d, J = 8. 2Hz) , 8. 71 (1H, d, J = 7. 6Hz) 

15 ESI -MS (m/e) :4 7 6 [M + H] 

8 8 

4- (2- (1-bFD^y-If^) -7i;^v) -2 - (h°Uv>- 
2--Y;i/) -6- ( 4 - ^ ^ f Jl/^; Jl/A^-T Jl/ - 7 x / ^ y ) -1H-^>X 

20 ± a £2rik 

2- (1-th'D^.yIfJl/) -7x/-;k S.^4- 1 Hn^v-N, 
N-v^^Jl/^>XT5 H&«3fcJfll>T, £jftfi$l6 7 tTOO*^ Jinfcip 

'HNMR (CDC 1 8 ) 5:1. 48 (3H, d, J = 6. 4Hz), 3. 0 
25 5 (3H, s) , 3. 10 (3H, s) , 5. 26 (1H, q, J = 6. 4H 
z) , 6. 34 (1H, s) , 7. 04 (2H, d, J = 9. 0Hz) , 7. 

05- 7. 10 ( 2 H, m) , 7. 29-7. 33 ( 2 H, m) , 7. 44 
(2H, d, J = 9. 0Hz) , 7. 57 (1H, dd, J = 4. 7, 7. 6 

Hz) , 7. 68 (1H, dd, J = 2. 0, 7. 4Hz) , 8. 04 (1H, 
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dt, J = l. 6, 7. 8Hz) , 8. 37 ( 1 H, d, J = 7. 8Hz), 
8. 8 0 (1H. d. J =4. 7Hz) 
ESI -MS (m/e) : 4 9 5 [M + H] 

5 mmm s 9 

4- (2-^^>XM^-7i;^» -2- (fc°U^>-2--01/) - 

6- (4-^^^;i/^;i/A^;p-7x/^'» - ih-^>xV$^V-;1/ 

1 HNMR (CDC 1 3 ) 6:3. 06 (3H, s), 3. 14 (3H, s) , 
3. 49 (3H, s) , 7: 03 (1H, d, J = 2. 0Hz), 7. 11 
(2H, d, J = 8. 8Hz) , 7. 22 (1H, d, J = 8. 0Hz) , 7. 
3 2- 7. 4 0 (2H, m) , 7. 42 (1H, d, J = 2. 0Hz) , 7. 

15 4 8 (2H, d, J = 9. 0Hz) , 7. 57 ( 1 H, dd, J = 4. 9, 7. 
8Hz) , 7. 63 (1H, dd, J = l. 8, 7. 9Hz) , 8. 00 (1 
H, dt, J = l. 6, 7. 8Hz) , 8. 14 (1H, dd, J = l. 8, 
8. OHz) , 8. 52 (1H. d. J = 8. OHz) ,-8. 75 (1H, d, 
J =4. 9 Hz) 

20 ESI -MS (m/e) : 5 2 9 [M+H] 

mmm 9 0 

4- (2-7tf^-7i;ty) - 2- ( If U 2 > = 2 - - 6 - 
(4-^^fMJl/A'HJl/-7x;^y) - lH-^TM^V-;!/ 
25 2 -tHo^y-7-i!h7x;X Rtf4 - b H D*i/-N, N-^*^ 

'HNMR (CDC 1 3 ) 5:2. 68 (3H, s) , 3. 10 (3H, s), 
3. 20 (3H, s) , 6. 67 (1H, s) , 7. 05 (2H, d, J = 8. 
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2Hz), 7. 15-7. 2 2 (2H, m) , 7. 35 (1H, t, J = 7. 
0Hz) , 7. 45 (2H, d, J = 8. 2 H z ) ., 7. 55 (1H, t, J 
= 7. 0Hz), 7. 60-7. 6 4 (1H, m) , 7. 86 ( 1 H, d, J 
= 7. 4Hz) , 8. 08-8. 14 ( 1 H, m) , 8. 64 (1H, d, J 
5 =7. 4 Hz), 8. 75-8. 77 ( 1 H, m) 
ESI -MS (m/e) : 49 3 [M + H] 

mmm 9 1 

4- (2-^fMMHil/-7x;^-» - 2- (fcf'Jv>-2--f 

10 ;i/) -6- (4-^^w;w^JV-7x;t'» -ih-^>x<s^ 

C 7j 21 tl 6 <h «fc 5 H t «£ D > £#fc„ 

15 'HNMR (CD C 1 3 ) 6:2. 99 (3H, s), 3. 06 (6H, s) , 
3. 17 (3H, s), 6. 91-6. 94 (1H, m) , 7. 04 (2H, 
d, J = 8. 6Hz) , 7. 06-7. 10 ( 1 H, m) , 7. 17 (1H, 
t, J = 7. 4Hz), 7. 28-7. 3 9 (4H, m), 7. 42 (2H, 
d, J = 8. 6Hz), 7. 84 (1H, t, 3 = 7. 8Hz), 8. 41 
20 (1H, d, J = 7. 8Hz), 8. 68 (1H, d, J = 3. 9Hz) 
ESI -MS (m/e) : 52 2 [M + H] 

mmm 92 

4- (2, 5-^7MD-7x^y) -2- (t°U v>- 2 -<)!/) - 
25 6- (4-y^fJ^M^Jl/-7x7^'» - 1 H-^>7>f $ #*J-)V 
2, 5-^7MD7x;-Jk Rtf4-fc Fu + y-N, N-5>*3=\H^ 

'HNMR (CDC1 8 ) (5:3. 02 ( 3 H, s) , 3. 14 (3H, s) , 
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6. 52-6. 55 (1H, m) , 6. 90-6. 99 (2H, m) , 7. 0 
2 (2H, d, J = 8. 2Hz), 7. 10 (1H, d, J = 2. 0Hz), 

7. 16-7. 24 (1H, m) , 7. 42 (2H, d, J = 8. 2Hz), 
7. 54-7. 60 (1H, m), 8. 06 (1H, dt, J = l. 6, 7. 

5 8Hz) , 8. 61 (1H, d, J = 7. 8Hz) , 8. 72 (1H, d, J 
= 4. 7Hz) 

ESI — MS (m/e) :4 8 7 [M + H] 

. mmm 9 3 

10 4- (2, 4-^7KD-7x;^-» -2- ( fcf U v > - 2 - ^ ;P) - 

6- (4-^^^MJi//tKJk-7x;^'» - iH-^>x-i , s^V-;u 

2, 4-^7^n7i;-JK Rtf4-hFa**>-N, N-S^jWWS 

15 X HNMR (CDC 1 8 ) <5 : 3. 00 (3H, s) , 3. 09 (3H, s) , 

6. 31 (1H, s) , 6. 99 (1H, s) , 7. 02 (2H, d, J = 8. 

6Hz), 7. 10-7. 25(2 H, m), 7. 28-7. 40 (1H, 

m) , 7. 43 (2H, d, J = 8. 6Hz) , 7. 4 9- 7. 5 2 (1H, 

m) , 7. 98 (1H, d, J = 7. 8 Hz) , 8. 3 4 ( 1 H, d, J = 7. 

20 9Hz), 8. 74 (1H, d, J = 3. 9Hz). 
ESI -MS (m/e) :4 8 7 [M + H] 

mmm 9 4 

4- (2, 6-y7KP-7x;^) -2- (hf'J^>-2--rjU) - 

25 6- (4-^^fMji/^jv-7x;^-» -iH-^>x-r$^V-;i- 

2, 6-^7MD7x;-Jk R^4-kHn + y-N, N-v 5 ^^;^ 
X HNMR (CD C 1 3 ) 5:3. 02 (3H, s), 3. 14 (3H, s), 
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6. 39 (1H, s) , 7. 00 (2H, d, J = 8. 6Hz) , 7. 06- 

7. 18 (3H, m) , 7. 20-7. 25 (1 H, m) , 7. 41 (2H, 
d, J = 8. 6Hz), 7. 48-7. 51 (1H, m) , 7. 99 (1H, 
dt, J=f1. 6> 7. 8Hz) , 8. 59 (1H, d, J = 8. 2Hz), 

5 8. 7 0 (1H, d, J =4. 3Hz) 
ESI -MS (m/e) : 4 8 7 [M + H] 



mm 9 5 

. 4- (2-^^Fy-7i;^'» -2- (If U v>- 2 --Q1/) -6- 

10 (4-^^>xM^i/-7x/^» - ih-^>xv 

L HNMR (CDC 1 3 ) 6 : 3. 03 (3H, s), 3. 79 (3H, s), 
15 6. 32 (1H, s), 6. 92-6. 99 (1H, m), 7. 00 (1H, 
s) , 7. 06 (2H, d, J = 8. 6Hz) , 7. 10-7. 22 (3H, 
m) , 7. 3 8 - 7. 4 3 ( 1 H, m) , 7. 83 (2H, d, J = 8. 6H 
z) , 7. 90 (1H, t, J = 7. 8Hz) , 8. 50 (1H, d, J = 7. 
8Hz) , 8. 6 4 (1H, d, J = 4. 7Hz) 
20 ES I -MS (m/e) : 48 8 [M + H] 

mmm 9 6 

6- (4-^/fMM^;p-7x;^'» -4- (1 -x^;i/- 2 

2-^bFa-tfU^>-3--1 > ;V^'» -2-k°Uv>-2- 
25 £jkz lH-^>X-f 5^y-;i/ 

1 -X^;V- 3 - k h* 1 H - tf U v>- 2 -*X 04 - k F □ 

*->-N, N-y^^K>X75 K£M&ffl^T, IIH 6 7 £|e|$l©7m 
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'HNMR (CDC 1 3 ) 6:1. 38 (3H, t, J = 6. 8Hz) , 3. 0 
2 and 3. 09 (total 6 H, each s) , 4. 0 6 (2H, 
q, J = 6. 8Hz) , 6. 15 (1H, t, J = 7, 0Hz) , 6. 40- 
7 . 4 2 .( 9 H, m) , 7 . 78-7. 86 ( 1 H, m) , 8. 32-8. 4 
5 2 (1H, m) , 8. 5 7 - 8. 6 6 ( 1 H, m) 
ESI-MS (m/e) : 4 9 6 [M + H] 

mMM9 7 

6- (6-pt^;p-fcfU^>-3->f;i/77^;p) -4- (4-^;i/-4 

10 H- [1, 2, 4] h'J7'/-Jl/-3-^JV7JV7 7^V) -2- ( bf U ^ 
>-2— Qk) - 1H-^>X-1 , $^/-^ 
4-^^-4H- [1, 2, 4] bVTV-fr-Z-tt—M Rtf6- 

15 

'HNMR (CDC1 3 ) 5:2. 55 (3H, s) , 3. 71 (3H, s) , 
7. 17 (1H, d, J = 8. 0Hz), 7. 20-7. 24 (1H, br 
s) , 7. 4 2- 7. 4 6 (1H, m) , 7. 59 ( 1 H, dd, J = 2. 4 
Hz, 8. 0Hz), 7. 66-7. 68 (1H, brs), 7. 91 (1H, 
20 t. J = 8. 0Hz) , 8. 32-8. 38 (3H, m) , 8. 70 ( 1 H, 
d, J =4. 8Hz) 

ESI-MS (m/e) : 4 3 2 [M + H] 
HMI9 8 

25 4- (4-7MP-7i;^y) -2- ( 5 - V ^gVrikz 

3— ok) -6- (hfu^>-3— - iH-^>x-r$^v-;i/ 
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J HNMR (DMSO-d6) 6:2. 50 (3H, s) , 6. 40 (1H, 
s), 6. 80 (1H, s) , 6. 82 (1H, b.rs), 7. 14-7. 2 
4 (4H, m) , 7. 38 ( 1 H. dd, J = 8. 2, 4. 7Hz) , 7. 4 
4 (1H, d, J = 7. 7Hz) , 8. 32 ( 1 H, d, J=4. 7Hz) , 
5 8.3 6 (1H, d, J = 2. 5Hz) 
ESI -MS (m/e) : 4 0 3 [M+H] 



9 9 

4- (4-7Mn-7i;^-» -2 - (i-^fji/-iH-<a^;- 
io ;i/-4— -6 - (eu^>- 3 --r;i/^-^v) -ih-^>x-t$^ 

15 *HNMR (DMSO-d6) 6:3. 72 (3H, s) , 6. 38 ( 1 H, d, 
J = l. 8Hz) , 6. 81 (1H, d, J = l. 8Hz), 7. 05-7. 
13 (2H, m) , 7. 17 (2H, t, J = 8. 8Hz), 7. 36-7. 
43 (2H, m) , 7. 75 ( 1 H, s) , 7. 78 ( 1 H, d, J = l. 1 
Hz). , 8. 28 (1H, s), 8. 35 (1H, d, J = 2. 2Hz) 

20 ESI -MS (m/e) : 4 0 2 [M + H] 

mmm 100 

4- (4-7JVtP-7x/^» -2- [1, 2, 4] ^7 

^71/-^- 5 — Ok) - 6- (tfU^>- 3— OWrv) -1H-^>X 

25 -r $ gVrik • - b u zik*p||B|& 

^EP 0 7 2 6 2 6 0 iCipUfc^ttR^^nS £ST& t*«L*^to"&T^ 
&Ltt3 11, 2, 4] 5 L 7v 5 7V-;P- 5-*;^>^^fflViT, 
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1 HNMR (DMSO-d6) 5:2. 70 (3H, s) , 6. 44 ( 1 H, d, 
J = 2. 2Hz) , 6. 87 (1H, s) , 7. 1.5-7. 27 (4H, m) , 
8. 39 (1H, dd, J = 4. 5, 1. 5Hz) , 8. 44 (1H, d, J 
= 2. 5Hz) 
.5 ESI -MS (m/e) : 4 20 [M + H] 

10 1 

4- (4-7MD-7x;^» - 2 3 )V- 6 - 
10 -f V^U-l/-;W-3-*;P#>ttftfflViT, H«J6 8iH»om n 

l HNMR (CD 3 OD) 5:6. 41 (1H, d, J = 2. 4Hz) , 7. 0 
1 (1H, d, J = 2. 4Hz) , 7. 0 2-7. 2 0 (5H, m) , 7. 5 
15 1 (1H, dd, J=4. 4Hz, 8. 4Hz) , 7. 59 (1H, dd, J 
= 2. 4Hz, 8. 4Hz") , 8. 32 (1H, d, J = 4. 4Hz) , 8. 
35 (1H, d, J = 2. 4Hz) , 8. 84 ( 1 H, d, J = 2. 4Hz) 
ES I -MS (m/e) : 3 8 9 [M+H] 

20 m&m 10 2 

4- (4-7MD-7i;^» -2-bfU5v>-4— -i)V-6- (fcfU 

>?>-3— i2kj^>0 - ih-^>x-t s^V-^ 

25 X HNMR (CD C 1 3 ) 5:2. 60 (3H, s) , 6. 9 8-7. 4 0 (8 
H, m), 8. 30-8. 50 (2H, m), 8. 63 (1H, s) , 10. 
4 0- 1 1. 0 0 ( 1 H, m) 
ESI -MS (m/e) : 4 0 0 [M + H] 
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mmrn ios 

4- (4-7JVtD-7x;^» -2-tf'J$5?>-2 — i )V- 6 - (tfU 

eu5^>-2-*;^>K*fflViT, HM^J6 8 tdiom zinc* 

'HNMR (CDgOD) d : 6. 42 ( 1 H, s) , 6. 98 (1H, s) , 
7. 10-7. 30 (5H, m) , 7. 36-7. 60 (2H, m) , 8. 2 
2-8. 42 (2H, m), 8. 90-9. 10 (lH.m), 9. 20 (1 
H, s) 

10 ESI -MS (m/e) : 4 0 0 [M + H] 

nnm 1 o 4 

4- (4-7Mn-7x;^» -2- (lH--f$^/-Jl/-2--f 

-6- (tfUv>-3— r;i/^-» - lH-^X-j^y-^ 

15 iH-<5^y-;i/-2-*;i/^>m^ffl^x, mmme 8tmm.<D^m, 

'HNMR (CD3OD) (5:6. 44 ( 1 H, d, J = 2. 0Hz) , 7. 0 
0 (1H, d, J = 2. 0Hz) , 7. 05-7. 18 (4H, m) , 7 . 2 
20 5 (2H, s) , 7. 39 (1H, dd, J = 3 .. 2Hz, 8. 4Hz), 7. 
42-7. 50 (1H, m), 8. 26 (1H, dd, J = l. 6 Hz, 4. 
4Hz) , 8. 29 (1H, d, J = 3. 2Hz) 
ES I -MS (m/e) : 3 8 8 [M + H] 

25 mmm 1 o 5 

4- (4-7MD-7x/^» -2- ( 1 1 H— f $^V- 

jv— 2 — r jp) -6- (bfUv>-3--f;i/^-» -ih-^>x-<$^ 
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X HNMR (CDC 1 3 ) <5 : 3. 9 8 -4. 3 8 (3H, m) , 6. 38-6. 
60 (1H, m) , 6. 60-6. 80 (1H, m) , 6. 80-7. 40 
5 (8H,'m) , 8. 2 0-8. 4 4 (2H, m) 
ESI -MS (m/e) : 40 2 [M + H] 

mmm 1 o 6 

4- (4-7^D-7xy^-» -6- (tf u v>- 3 --r;i/^-» - 

10 2- [1, 2, 4] ^TyJ^-S- Ql/-lH-^>X-f $.?*S—)V 

0mm 1 (Dfi&X&J&Ltc [1, 2, 4] ?-7i?7V-)l-5-X)V$>m 

zm^T, mums 8 tmm^m, z.n\zmvttmx\zz.n(z>t%mt* 

'HNMR (CD 3 OD) 6:6. 42 (1H, s), 6. 90-7. 23 (5 

15 H, m) , 7. 39-7. 50 (2H, m) , 8. 25-8. 32 (2H, 
m) , 8 . 8 6 ( 1 H, s ) 

ESI -MS (m/e) :4 0 6 [M + H] 

mm 1 0 7 

20 4- (2, 6-y7Rn-7i^-» -2- ( g g 2 ->f ;]/) - 

6- (4-^^>xM-;i/-7x;^y) - iH-^>x-f5^V-;b 

25 'HNMR (CDC 1 8 ) 6:3. 03 (3H, s), 6. 28 (1H, s), 
7. 08 (1H, s) , 7. 17 (2H, d, J = 9. 4Hz) , 7. 19- 
7. 24 (2H, m), 7. 30-7. 40 (1H, m) , 7. 93 (2H, 
d , J = 9. 4Hz), 8. 70-8. 75 ( 1 H, m) , 8. 77-8. 8. 
2 (1H, m) , 9. 5 5 - 9. 6 0 (1H, m) 
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ESI -MS (m/e) : 49 5 [M + H] 





;m 


0 8-1, 


10 8-2 


4- 


(2 




-l. 2-5>kFD-tru5»-3-' oi^^) -2-tr 


U v 




2— r;w 


-6 - (truv ? >-3--f;i/^"» - 1 H-^/x-rs^' 


V*- 






(2-^ h=^>—tfu^>-3--r;i/^^) -2-tfUv 


>- 


2- 


-r;v- 6 


- (tfu v>- 3-^r;i/^'» - lH-^/x-ra^v- 



2k 

4- (2-^V-l, 2-^bFP-tfUv>-3--1 > ;^^'» -2-tf 

15 'HNMR (CDC1 3 ) 6:6. 10-7. 35 (8H, m), 7. 77-7. 
84 (1H, m) , 8. 30-8. 41 (3H, m) , 8. 53 ( 1 H, d. 
J =4. 4Hz) 

ES I -MS (m/e) : 3 9 8 [M + H] 

20 4 - (2 -pt h^^-k°U> ? >- 3 --f Jl/^v) -2-\ZVz?>-2-<t 
JI/-6- (tfU^>-3--f;P^-» -1H-^>XV5^V-;1/ 
: HNMR (CDCI3) 5:3. 95 and 3. 99 (total 3H, 
each s) , 6. 2 5 and 6. 45 (total 1 H, each 
s), 6. 80-7. 45 ( 6 H, m) , 7. 79-7. 90 ( 1 H, m) , 

25 8. 0 0 (1H, d, J = l. 5Hz) , 8. 3 0-8. 6 3 (4H, m) 
ESI -MS (m/e) : 412 [M + H] 



umm 109-1, 109-2 

6- (4-^^^;W\'KJl/-7x;^y) -4- (2-^h^>-h°l) 
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PCT/JP2004/019843 



-jy- 3 --i )l3r* -» - 2 - b° U 2 > - 2 - d 2k - i h - g >X-i 3 

Ri£6- (4-^^fJViJJWtK^-7xy^-» -4- 
V-l. 2-vhKa-lf Uv>-3-^;WPv) -2-tf'Jv>-2— f 

iH-^>x-r$^V-;i/ 

;^>X7$ h\ R^b°3 U >m^lR^ffl^T, USSFtf 1 0 8 - 1, 10 8- 
6- ( 4 - y ^ f JV/^^ - 7 x ; ^ y ) -4- ( 2 - * f^>- bf U 

10 2>= 3 zrL?k£*±) - 2 - v>- 2 — 1 h-^>X< s^V- 
2k 

X HNMR (CDCI3) 6:3. 03 and 3. 08 (total 6H, 
each s) , 3. 9 5 and 4. 00 (total 3 H, each 
s), 6. 27 and 6. 47 (total 1H, each d, J = 
15 1. 8Hz), 6. 80-7. 45 (8H, m) , 7. 80-7. 91 (1H, 
m), 7. 98-8. 03 (1 H, m), 8. 38 and 8. 48 (to 
tal 1H, each d, J = 7. 8Hz), 8. 61 and 8. 6 
4 (total 1H, each d, J = 4. 8Hz) 
ESI -MS (m/e) :48 2 [M + H] 

20 

6- (4-^3Mt^JWt^ Jh7i;^'» -4- (2-^V-l, 
2 HP-bfU^>- 3 --Ql/^vQ ~ 2 - If U^>~ 2 --f^- 1 

'HNMR (CDCI3) 6:3. 03 and 3. 08 (total 6H, 
25 each s) , 6. 18 and 6. 23 (total 1 H, each 
t, J = 7. 0Hz) , 6. 52 and 6. 73 (total 1 H, e 
ach d, J = i . 8Hz), 6. 80-7. 42 ( 8 H, m) , 7. 79 
and 7. 84 (total 1 H, each t, J = 7. 8Hz), 8. 
37 and 8. 40 (total 1 H, each d, J = 1. 8H 
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z) , 8. 56 and 8. 57 (total 1 H, each d, J = 
5. 0Hz) 

ESI — MS (m/e) : 46 8 [M + H] 
5 H«J 1 1 0 

4- (2-MW^-7x;^-» -2-b!Uv>-.2-^;l/-6- (bf 

U 2>= 3 - i H-^>X-T sWrik • - h L! Zik^HSl 

7 8 T?# £> tltc 4 - (2-y7;-7i7^i/) -2-fc!U5?>- 

io 2--r;p-6- (tru^>-3--r;i/^'» -iH-^>x-fs^/-M 

'HNMR (CD 3 OD) <5:6. 61 (1H, d, J = 2. 0Hz) , 7. 1 

9 (1H, d, J = 8. 0Hz) , 7. 22 ( 1 H, s) , 7. 31 (1H, 
15 td, J = 7. 6Hz, 1. 2Hz), 7. 48-7. 60 (2H, m) , 7. 

7 2-7. 8 0 (1H, m) , 7. 83 (1H, dd, J = 7. 6Hz, 1. 

2Hz), 7. 87-7. 95 (1H, m) , 8. 03 (1H, td, J = 8. 

0Hz, 1. 2Hz) , 8. 01 (1H, dd, J = 7. 6Hz, 1. 2H 

z),. 8. 45 (1H, d, J = 5. 2Hz), 8. 48-8. 54 (1H, 
20 m) , 8 . 7 6 - 8 . 8 4 ( 1 H, m) 

ESI -MS (m/e) : 4 24 [M + H] 

mmm 1 1 1 

4- {2-ts)vn^ )V-7^;* s s) -2- (bfUv>-2--r;i/) -6- 

25 ( 4 - fJl/^J JWt^-f Jl/ - 7 1 ; ^v) - 1 H-^>XV 5£/rik 

mMM8 5-?nt>tlfc4- (2-y7/-7x/ + y) -2- (tfUv>- 
-6- (4-y^5 1 WM^J|/-7x/^y) -1H-^>X 

=^v-;i/£/s^T, h»ji i o<hiwi$i©7m ^n^£pcfc7j^x«^ . 
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'HNMR (CDC 1 3 ) 5:2. 9 9 (3H, s) , 3. 0 8 (3H, s) , 
6. 56 (1H, s) , 6. 86-6. 92 (1H, m) , 6. 95 (2H, 
J = 8. 9Hz), 7. 04-7. 08 (2H, m) , 7. 30-7. 38 
(4H, m) , 7. 36 (2H, d, J = 8. 9Hz), 7. 52 (1H, d, 
5 3 = 7. 6Hz) , 7. 80 (1H, t, 3 = 7. 9Hz) , 8. 36 (1H, 
d, 3 = 7. 9Hz) , 8. 52 (1H, d, J = 3. 7Hz) 
ESI -MS (m/e) : 4 94 [M + H] 



mmm 112 

10 4- (2- (N-fc Yju*±%jirU>rf g MAI z2xj±>0 -2- (h° 
U^>-2--r;i/) - 6- (4-^5P;w;fr;w^-f ji/-7x7V>) -l 

HI^8 5T#^nfc4- (2->7;-7xy^» -2- (tf»J^>- 

2-4 )V) -6- (4 /kjtu^-f ;v-7i;+'» -ih-^>x 
15 -f5^/-;v*ffiv>T, sas«6itH«©m ^nc^cfc^xuiin 

X HNMR (CDC 1 3 ) 6:3. 02 (3H, s), 3. 16 (3H, s), 
6. 61 (1H, d, 3 = 2. 0Hz) , 6. 95 ( 1 H, d, 3 = 2. OH 
z),6. 97 (2H, d, J = 8. 6Hz), 7. 14-7. 22 (2H, 
20 m), 7. 38 (2H, d, J = 8. 6Hz), 7. 52 (1H, dd, J = 
4. 9, 7. 6Hz) , 7. 56-7. 62 (1 H, m), 7. 63-7. 6 
7 (1H, m) 7. 97 (1H, dt, J = l. 6, 7. 8 Hz) , 8. 4.8 
(1H, d, 3 = 7. 8Hz) , 8. 68 ( 1 H, d, 3=4. 9Hz) 
ESI -MS (m/e) :5 0 9 [M + H] 

25 

MffiM 1 1 3 

4- (2- (5-^Jl/- [1, 2, 4] -Wy7';-;V-3--f^) - 
7i;^» -2- 2-4 )V) -6- U-^^PftJl/A^ 
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1 1 2T#£tl£4 - (2- (N- t Fu^yjjJWU^f ^ h*-f 

-7x;+y) -2- (tfU^>-2-<;i/) -6- 
5 M{b£rM#£o 

: HNMR (CDC 1 3 ) 5:2. 70 (3H, s) , 3. 02 (3H, s) , 
3. 15 (3H, s) , 6. 91 (1H, s), 7. 04 (2H, d, J = 8. 
6Hz) , 7. 3 0 - 7. 3 8 (3H, m) , 7. 44 (2H, d, J = 8. 
6Hz) , 7. 5 0 - 7. 5 8 (2H, m) , 7. 95 (1H, d, J = 7. 
10 8Hz), 8. 02 (1H, t, J = 7. 8Hz), 8. 63 (1H, d, J 
= 8. 6Hz) , 8. 71 (1H, d, J = 4. 7Hz) 
ES I -MS (m/e) : 5 3 3 [M + H] 

MMM 114 

15 4- (2- (5-^V-4, 5-^hH'Q- [1, 2, 4] ££*£2Z±tl 

3 — rjv) -7x;^» -2- (t;u$?>- 2 — r jp) -6- u-y 

Ilil 1 2T#e>nfc4 - (2- (N-kFD^y*JWU<5F< 
-7i^-» -2- (t!'Jy>-2-^JW -6- (4 -i> )l 

20 wjp-7x;+y) - iH-^>x-T5^y-;v^ffl^T> mmme 2 £ 

! HNMR (CDC 1 3 ) 5:3. 04 (3H, s) , 3. 15 (3*H, s) , 

6. 74 (1H, s) , 6. 99 (2H, d, J = 8. 6Hz), 7. 10 
25 (1H, s) , 7. 2 8 - 7. 3 6 (2H, m) , 7. 44 (2H, d, J = 

8. 6Hz) , 7. 5 0 - 7. 5 8 (2H, m) , 7. 89 ( 1 H, d, J = 

7. 8Hz), 8. 00-8. 07 ( 1 H, m) , 8. 56-8. 64 (2H, 
m) 

ES I -MS (m/e) : 5 3 5 [M + H] 
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mmm 115 

4- (4-7^tD-7x;^y) -2- (V^V-JV- 1 — f jy) -6- ( 

tf u v>- 3 — r;i/^-» - 1 h-^>xv $^v-;i/ 

5 (IS 1 ) 

4- (4-7MD-7i/^y) -6- (tfU v>- 3 — f;U^>» - 

i H-^>x^^/-;i/- 2 -^-;i/co^ 

H»!l6 8T#Stlfe3- (4-7MP-7i/+y) -5- (t!U> ? > 
-3-<;i/^^v) -^>if>-l, 2-y7$>2 7 3mgOI^;-^2. 
10 Oml»t, =««|0. 0 6ml> ^5J:rX7jcm«U^A5 4mg^iP 

(IS 2) 

15 (4- (4-7JWn-7x/+y) -6 - (t! U 5»- 3 — f frtti/) 

4- (4-7Mo-7x;4.y) -6- (k° U 3 ->f - 

1 H-^>XV5y^/-;U- 2 -^-JH 3 0mgH, k H9S»— *3ftl* 
1. .Omim, 3 om\ZT -m&flLWVtc. KJ&m*. IHftx 

20 9\>UCT*RU 7k, ftW*tt*fcTJBJfcifc»ft, MK^^^^^ATS 
Jibfe. IISMSISU f#5tifcM^«II^n7b^77^- ( 
K i e s e 1 ge 1 ™6 0F 2 54 , Art5744 (^;l/^th®!) , ^tt>/ 
itlfJ^l/1) fcTflWU *gfc£*fcftfc. 
(IS 3) 

25 4- (4-7Mo-7xy^y) -2- (k° 1 — i )V) -6- 

(tru> ? >- 3 — okt^e/) - 1 H- / <>X / f ^ ?v-)i<(Dmm 

(4- (4-7MD-7x/^y) -6- (tf U S?>- 3 — Ol^*^) 
- lH-^>X^^yV—)V- 2— Ob) -tH7-y>8. 3mgOi^;-. 
;l/0. 3m 1 ^figfc, t- h?* h+yT'n/^O. 0 12ml$M,- 
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£8 0£fcTH**«#l/fc. £/SM£MJ±^*U »&n&»»S#lWfl 
II^OT^77^- (K i e s e 1 g e 1 ™6 .0 F 2 54 ^ Art5744 ( 

5 'HNMR (CDC 1 3 ) 6:6. 36 (1H, d, 3 = 2. 6 Hz). , 6. 4 
8-6. 51 (2H, m) , 6. 77 (1H, d, J = 2. 6Hz) , 7. 0 
5 (2H, d, J = 6. 9Hz), 7. 11-7. 18 ( 1 H, m) , 7. 2 
2-7. 28 (2H, m) , 7. 72-7. 75 (1 H, m) , 8. 30-8. 
. 38 (2H, m) , 8. 48 ( 1 H, d, J = 3. 8Hz) 
10 ESI-MS (ra/e) : 3 8 8 [M + H] 

mmm 1 1 6 

4- (4-7Mp-7x;^-» -6- (b°u s^>- 3 --r;v^-^-» - 

2- [1, 2, 4] h'J77-Jl/- 1 --f;i/- lH-^>X-f S^V-JV 
15 (IS 1 ) 

4- (4-7MU-7i;^» - 2-^^7x^77^" 6 - (tfU 

3— r - ih-^>x^$^v-;wo-£$ 

^&0ijl 1 5fcJ;l9£j&bfc4- (4-7MQ-7i;^» -6- (tf 
U v ? .>-3--f;P^^^) - lH-^>X-T5^/-;i'-2-5 1 ^-;i'7 8m 
20 gOy^^MJl/Ayan. 0ml», ^'JDA30rag^3 
CMfej^UO. 0 14ml» Rfctt&0*fcT3 0#M»#b£. EfB 

JgF«£«JBE®3cU 

(1562) 

25 4- (4-7MD-7x^y) - 2 -*£>*JU:*-;i/- 6 - (fcf'J^ 
>- 3 — OVttzs) ~ 1 H-^>X-( $^J-)V(D£j& 

4- (4-7Mn-7i;+-» -2-^^;i/x;P7r^;i/-6- (tru 

S?>- 3— - lH-^>X^5^y-;U8 0rag®7DO*M 
1. 0ml ^^^PDjg^m#K8 4mg&Jn^L, RJiSffiSOSKlT 
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^MIl^n^h^57^- (Kiese lge 1™6 0F 2 54 , Art 
5 7 44 > SB»X^;W CTfll^ M^^^ffCo 

5 (IS 3 ) 

4- (4-7Jl/tD-7i/^r>') -6- (tf U > ? >- 3 — UVttis) - 

2- [1, 2, 4] HJ7*/-;i/- 1— f )V- m-sox^ $.yy-)v<DM 
it 

4- (4-7j^D-7x;^y) - 2 - ^ ^ >7>)V$i-)V- 6 - (fcfUv* 

io >- 3 --r;v^^-» - ih-^>x^5^7-jh 6mg©^^^;i/^;i/A 

5ml«, #3!tflrt-HJ9A5. Omg*iP*fc«, [1, 2, 
4] -MJ7*A-;H0. 4mg£in*.> 6 0^CT-&£i*#L 

15 ^DTh^77^f- (K i e s e 1 g e 1 ™6 0 F 254 , Ar t 5 7 4 4 

'HNMR (CDClj) (5:6. 42 (1H, s) , 7. 03-7. 15 (3 
H, m) , 7. 19 (1H, s), 7. 27-7. 32 (3 H, m) , 8. 1 
2 (1H, s), 8. 32-8. 38 (2H, m) , 9. 15 ( 1 H, s) 
20 ES I -MS (m/e) : 3 8 9 [M + H] 

mmm 1 1 7 

5-7PP-2-b°'Jy>-2-^;V-4, 6-bfX- (h°U v>- 3 

ttis) - 1 h - ^ y%± $ ^V-;i/ 

25 (IS 1 ) 

3-#an-2, 4-tfT. (if u v>- 3 --TJM-*~» -~hn^>if> 

[1, 2, 3] -MJ^DD-4-^bD^>t*>6 7 9mg0^5 1 M 
J1/A7 5 b*8ml«, 3-tFD + yt:'Jy>6 2 8mg, mSmkts U 
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77^f- (SUM : ^>/^ifJHl/l ~St#x^;W KLTffiK 
(Ig2) 

3-^PD-2, 4-tfX (tf U^>- 3 — VVtti') 7-U>©^ 

. 2gO^^;-JH5mlt*7. 5mlIifH, IftT^^Ag 6 3 
10 mg, S.^'»5 0 3mg£jQ;L 3 Ig^tinitfl^bfco JxJ«£it 

15 (Ig3) 

3-77DD-2, (tfU^>- 3— f -6-XhDTX 

3 - 77 a p- 2, 4-ti.X (tfiJy>-3-^jmy) -7X>J>8 9 1 
mg.©b , J7Mnii2 0ml!§Ii:> U 9 A 3 1 5 mg £jjnx., JE 

^- (jRHUFtt : ^\^it>/MX5 L ;i/=l/l-«X5 L ;l/) UTilL, 
25 (IS 4) 

4- 77UD-3, 5 -tfT, (h°US7>- 3 Himv) -^>if>-l, 
2-i775>©£)& 

3-77PO-2, 4-tf* (t?U> f >- 3 — OM^SO -6-nhP7- 
U >1 4 3mg©^37/-;i/8m 1 t7K4m 1 ISSt, ifcflST^X^A 1 
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5 (IS 5) 

5 _/ 7 pp_2-tfU> ? >-2-i';i/-4 > 6-lfX- (t!U^>-3--r 

ji/^vO - i H-^>x-r s #v-)mdw& 

4-£OD-3, (t:U5?>-3-^JP^*'» -^>if>-l, 

2 -y75>, RtffcfnU >K£fflt^ 6 8 fcWHlfc UT^b, 

10 <b-&**«JtfilB#tUT#fc. 

X HNMR (DMSO-d6) 6 : 7. 18-7. 62 (6H, m) , 7. 92 
and 7. 99 (total 1 H, each dt, J = 8. 0, 1. 8 
Hz) , 8. 10-8. 44 (5H, m) , 8. 66-8. 72 (1H, m) 
ESI -MS (m/e) : 416, 418 [M + H] 

15 

MffiM 1 1 8 

5-^^;i/-2-tf u> ? >-2--r;i— 4, 6-hx- (if u^>- 3— r;p 

fr.^XJl 7>H 7 ^f^> (Chemical 

20 and Pharmaceutical Bulletin), 1 9 8 2^ ' 
^3 0#, 10^, 3 5 3 OS- 3 5 4 3KfcSBtt£ftW52fHsfc v O&d6l, 
&2, 4-^7;i/^-n- 3 -*5PJP- ha^>t?>£J^T, H»J 1 1 7 i: 

25 X HNMR (DMSO-d6)<5:2. 03 and 2. 10 (total 
3H, each s) , 7. 01-7. 50 (6H, m) , 7. 88 and 

7. 87 (total 1H, each dt,J = 7. 7,1. 6Hz), 

8. 06-8. 41 (5H, m) , 8. 63-8. 70 (1H, in) 
ES I -MS (m/e) : 3 9 6 [M + H] 
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nmm 119 

5-7;l/^-a-2-b°Uv>-2--f;i/-4, 6 -tfX- (HUv>-3--r 
5 [1, 2, 3] - hU7;i/^P-4--hD^>if>^ffiV^T, ^SSMl 1 

1 HNMR (DMSO-d 6) 5:7. 21-7. 63(6 H, m), 7. 9 
0-8. 01 (1H, m) , 8. 12-8. 39 (3H, m) . 8. 43-8. 
10 5 0 (2H, m) , 8. 6 3- 8. 7 3 (1H, m) 
ESI -MS (m/e) : 4 0 0 [M + H] 

»J 12 0 

4- (2 -'>77-7x/^'» -6 - (4-N, N^2Ji?Jk%AZ^i 

15 JV-7x-;i/x;i/^n;i/) - 2 - tf u v>- 2 iH-^>X-fs^ 
(I8D 

5- (4-*M^->-7i-MJV7 7-JW' - 3- (2-">7;7x7 
-2-^hd-7x^Jl/75>©^ 
20 $mW7 8T#6n^3- (2-y7;7i/^y) -5-7)V*U-2- 
-hD-7x-^75>4 7mg(D^3 L ;P*j]/A75 F2ml«, 4- 
^ 7° h^ISl 3 1mg, R^IA U 7 A 5 5 m g £in*_, 6 
b*fcT2l$IIJ«#Lfc. SM»IU SSC b»j7Mnj»lm 1 £ 

in*., i«^iESSbfe. #&nfciiMili^p?h^77^- ( 

25 K i e s e 1 g e 1 ™6 0 F 2 54 , Ar t 5 7 4 4 (*;i^ifcS) , ^DD^ 
A/^^y-^=10/l) fcTJRMSU Mfc^&*ffifiB#£LT»fc. 
(IS 2) 

3- (2-y7;7x;+y) -5 - (4-N, N- v^^l/^JWt^ . 
J1/-7X-JW1/77-JW -2--hD-7xrjl,75>0M 
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5- (4-*K^'>-7i-M;l/7 7-iW -3- (2-y7/7i; 
-2-ZhD-7i-JV75>4 0mg©^DD^^>2ral JSFJfcfc, 
y^?^75> (2. OM fh7kFo77>i» 0. 0 5 9ml, fttf 

i-x^-3- (3 '-p*^)i7$;7u¥)i) -tiM^^^mMM 

5 2 8mg, N-t Fn^v"07 hU77-;W*ft«2 OmgSJn*., K^tt 

©3c U #5MI^MI^n-?b^77^- (Kieselgel T 
M 6 0F 2 5 4 , Ar t 5 7 44 (*)W$M) , ^DD*M/^^;-JV=l 
10 5/1) fcTfflfgU «^St«tLT#fc. 
(333) 

3- (2-y7/7x7+y) -5- (4-N, N—5?* S ?-)H})M : E'()V 
-7i-M;V77-;W -^>1f>-l, 2 ~v75 
3- (2-y7;7i;+y) -5 - (4-N, N- V^)Vti)Vn^ )V 
15 -7x-^7;i'7 7-Jl') - 2 --hn-7xz;i/75>3 2mg©^V7 P n 

mi$8ks #e>nfdlMMII^n7h^77^- (K i e s e 1 g e 
1™6 0F 254 , Art 5 744 (*)V?ftM) , ^OO^M/^^;-JV= 

20 lo/D ktjuhu mm<k&m*&&mvttLTmco 

(IS 4) 

3- (2-y7/7xy^y) - 5- (4-N, N-^^l^WrE-f ;|/ 
-7X--IWM-JV) 1, 2-5?75>C^ 

3- (2-y7;7x;ty) -5- (4-N, N-y^f Jl/75/^M 
25 -;V-7xZjl/XJV77->) -^>if>- 1, 2-^75>2 5mg0^i7 
DD^>2ml»t ^^^ODi^If|S3 8mg^ilPx., EJ6«££ 

U f^nfcSa^tfflII^n7h/f77^- (K i e s e 1 g e 1 ™6 
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0 F 2 54 > Ar t 5 7 4 4 U;i/£*±®D , 2 UWfo)Vk/ J 1 0/ 
(185) 

4- (2->r;-7i;*'» -6- (4-N, N-y^W5;jJJV 

5 3j?-;i/-7x-;vxjl/*rjw -2- (HU> ? >-2— r;i/) - ih-^>X 

3- (2-y7;7x;^» - 5 - -(4-N, N-y^^;U75/*;i/^ 

6 7 (is 4) tmm<D^m> z.n\zmvttmx\tz.nbt%tikt*w.fr& 

2 HNMR (CDC1 3 ) 5:2. 91 and 2. 92 (total 3H, 
each s ) , 3. 10 (3 H, s), 6. 99 ( 1 H, m) , 7. 2 3- 
7. 30 (1H, m) , 7. 39-7. 46 (2H, m) , 7. 50-7. 5 
8(3H, m) , 7. 68-7. 7 8 (1H, m) , 7. 75 and 8. 
15 33 (total 1H, each s), 7. 8 5 and 7. 92 (t 
otal 1H, each t, J = 8. 4Hz) , 7. 9 5-8. 2 0 (2 
H, m) , 8. 3 9 and 8. 42 (total 1 H, each d, 
J = 8. 4Hz), 8. 63-8. 67 (1H, m) 
ES.I-MS (m/e) : 5 2 4 [M + H] 

20 

mmm 1 2 1 

1- (2- (6- (4-^»7"-;P-5-^JP-7x/^r-» - 2 - fcf U g 

>- 2 --r;i/- 3H-^>x^a^y-;v- 5-<;v) -tfnu^>- 1 

25 (X8 1 ) 

Monatsh! Chem. ; 22; 1901; 4 3 7 fcSBIKStlT 
V^^CT^bfc 3 - 70^-4 - b FP=^ '>glf f I^XXr;!/. 
20. 5 g©f h7kHD77>3 0 0m )K^T> 7mit± h U 7 
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(I@2) 

2- (5 -xh^>-*;i/^zi;p- 2 h^rv-7x-;i/) -t° 

3 h^~>^< X^;i/XX^;P2 1 g©^* 

10 ^^>3 5 0mlMt, 1- (t -^h^vO^l/fc^) hfn-;i/- 
2-^n>S21g, f 7x"M^7^ >A7^^A4. 2 g, 

im+hWA7kmm (2M) 15 3m 1 *m%M%., K^m^mmmmy. 

15 ^W7A^O?hif77^- (MiflM : ^1t->/^X^;I/= 1 2/ 
1-10/1) tJ^ffiiSU M^^^efiH#<hbT#^ 0 
(I@3) 

2- (5-xh^i/*;i/^-;u-2-^ h^v* h^y-7xrjW -tfp 
20 2 - (5 - Ih^^tol/- 2 h^>* h^'>-7iZJl/) -If 

u-jv-i-tifrtfym. t -7^;i/xx^;w2 8. 4g®i^y-jHoo 
miMi:5%sMtii8. 2 g Kj^m^mmmnrf \ 3 am 

25 6. 5-1/6) CiDiSU Mfc£»*^»#*Mlfcl/Tttfc. 
(XS4) 

3- (1 - 7*5'fr-\ZuV*?>-2-<f)\') 

2- (5-Xh + ->W-JV-2-^ h*~>J* h+^-7x-JW- -en 
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U$»- 1 -fi)V$>M t-^JVX^fiV2 &gOX^;-JV2 5 0ml 
t*50ml p- h;i/x>^;i/^>.m-7Kfp#ii 3 g£flQ;5t, 

fd, ^PP^;i/A/^^y-;Pjg^iSiR (10/1) fcTfflfflU ^tK«t 

fiE«101£'Jy>2OOml«, 1 3 m 1 fcig*.T«#l,;fc. 1B# 

DOS, i*it6ral^Mfe 0 litfTOtfUv^l 5 Oml £j&D*., 

$ 5 1 4 0 h U x^75 > 5 m 1 mutt, £ &fc 3 0 &&**fiftft 3 

nfefi^j**®*^-;^ o omiiiic, gtife^u^Ai og&jn^ r 

(IS5). 

3- (i -7-fe5 L ;i/-tfPU> ? >- 2 — r;w -4-^>^;i/^>-^m# 

20 3 - (1 -T-fe^-tfPU^>-2— f;i/) + 
IfJH7f;H2. 4g©y^5 1 MJl/A7SHl0 0mliSl: > 
'J^A15g, JWfe"*>5W6. 4ml£AP;L> RJ«£ 5 0 gtCT 1 l&Mtt 

Iffi : A^tVimxfJNl 0/1-1/2-1/3) fc^DWSU 
(IS 6) 

3- (l-7-fe^;i/-tfPU^>-2— f;W - 4-^>yM+y^li 
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3- (i-7-fe5 1 ;P-fcfDU> ? >-2--r;i/) -4-^>^;M-^>£,i# 

£ X^HXfW8. 7 g©X^/-;U2 0 0m.l*»fc4jfiS*Hftt 
hU£A*»*2 3ml Sim*., RjS*£MfcTHR*i*#L&. 
5 R«*Kl4ft3t*ttft:^- h U 15ml £JdA, SMI 7 l$M&$ 

10 (IS 7 ) 

(3- (l-7W-t!DiJy>-2-^;W -4-^>^;i/^^->- 

3- (i -7-fe^;i/-tfo.u v>-2--r;i/) - 4 -^>^;m- 

^5 g©hJH>l 5m l £2-*^;V- 2 -7°n/\V-;H 5ml (DM&fe 
15 v-TVyDh°;UX^T5>3. 0ml, 7^b^7i-;i/*X*'J^ 

A**tifi»aw7K*jn*, iffliifjUcTiBiu 

^7*f- ^D->XWm^)V= 1/0~1/1~0/1) fc«k 

20 oMttu %mfc&m*m&7 : E)V7 7xtLTmco 

(IS 8) 

1- (2- (4, 5-y7S;-2-^>yM+y-7xrj|/) -tfoU 

v>-i—r;W -i^y>©M 

(3- (1 -T-fe?^-HD'J> ? >- 2 --r;i/) -A-IZ/VM**/- 
25 7x-iV) -MA'5>|j t-^^JUXfJM. lgOh'j7Mnffi 
5 0ml»*C atA'JfAl. lgSJP^LT, SJSM^tSCt-WI 
£CTS£MJEM3cU #&nfcM(:»^*im 7^7 
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£LT#fc. #6nfca^**2. 8gOl^;-JH0 0mli»:, tF 
5 55?>— 5ml, SH7*-Xy^r;HMSEl gSJB2fcbD*., KJS« 

it. #e>nfc«3S&fi§»sw*tT#s?b, iw&x^wzTMiaift, $s 7 j<?» 

7A^D7h^77^f- (JHI1&&: ^nu*Jl/A/^^/-Jl/=l 0 0/0 
10 ~9 9/l~9 8/2-9 7/3~9 6/4~9 3/7) fc«fcOtt»U 

(IS 9) 

1- (2- (6-^>^;i/^^->-2-fc!U> ? >-2--r;i/-3- (2-h 

15 ;w -tfPU^>- 1 — r;w -x*/>©<&$ 

.1- (2- (4, 5-/75 7-2 - ^>ym^>-7x^) -fcfD'J 
^>-l--r;i/) -X^/>1. 3 9g0hJH>4 3ml», If US? 
>-2-^MWJ^rkF4 6 Omg(DfJH>II3ml £fln*.> J*Jfo 
»££iifc:TS£#Lfc. 2 mr*m, lf'J^>-2-Mm7Jl/TtH4 6 
20 mg^UP^> R««ft9 0«fcT2«f|Bit^bfc. tf U> f >- 2-^7 

j^WT^rt H4 6mg*jDA, S^JRS 9 OgCTl OBSISje#Lfc. 

1. lg©fh7th'D77>20ml 7K^fb^" h'J7A14 

4mg, 2- (^DD/h+y) X5 1 ;!/ h U 6 6 7 mg SSD^., 

25 ^«SSj&KT2. 5WHHHt#b&. £/ft«fcteftSW*£in;5L, III? 

nfcaSS'>U*^l/*7A^D7h^57>f- (III! : Bllf^) £ 

(181 0) 
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1- (2- ( 6 -t Hn^y- 2 - f'Jy>- 2 - -f Jl/- 3 - (2-MJ;* 

tfou v>- 1 — Ol) -x^y>©-£$ 

1- (2- (6 -sOi?)V$-*zs- 2 -tf U v>~ 2 -- f Jl/- 3 - (2-h 
5 •J^fJPy7-Jl'-Xh^y^5 : JW -3H-^>X-f $^y-;i/-5--f 

-tfnu> 5 >- l -x^/>i. i 8 g©x^y-;i/2 om l ^ 

«7>«A7 13mg, 2 0U»{b^7^A-R*jtt«l 1 
7mg, 2 0 %7kmkrt7*JV2x-$mfmiS 6mg$M, SSfcS^St* 

7A^D-?h^77^f- (HI : ?aa#;i/A/**/-;i/= 10 0/0 
-9 9/1-9 8/2)-fc«fcO»ISL, SlgMt^^fiT^l^TXibT 
15 #feo 

(IS 1 1 ) 

1- (2- (6- (4-W/-;P-5-^Jk-7x;+y) — 2 — tf U 
v>-2--r;U-3- (2 - h 'J ^^Jl/y7^V-I h^y^fJW -3H- 

s w-)v- 5 -- r -tfpu^/-i— ov) -x?s><D&m 

20 1- (2- (6-tFn+y-2-t!U^>-.2-f^-3- (2-hU* 

fjk>7^-ib+>'^fji/) -3H-^>x-r s^/-;w-5— r;w - 

tfDUv J >-l — f;W -x^;>2 9mgceijy>lml«, 5- 
(4-^D^-7x-;i/) -tW-^3 0mg, KSty!)A5 6mg, 
®>M (II) 15mg£iP;t, 2 0*R:T-3l»«a»l/&. 

#enfciS§Mi»Ii'D , 7h7 > 77-<- (K i e s e 1 g e 1 ™6 0 F 2 
54 , A r t 5 7 4 4 *fcS4) , £ P D^l/A/* ^ J -)V= 12/1) 
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CDS 12) 

l- (2- (6- u-*ttv-)v-s-'uy-'7x.;*5') - 2 - tf u 
> - 2 - -f ;u - 3 h - ^ y X'f 5 - 5 - -f ;W - b° d u v > - 1 - 

5 1- (2- (6- (4- Wy-JH 5 JV-7x;^^) -2-h°U 
^>-2-^;i/-3- (2-h'J^^>7^-Xh+y^5 1 JW -3H- 

^>x-r s.w—)V- 5 -tfDU^^-i — -i^;>24m 

$£MBE@£U n^ntcBm^^Bm^a^h^yy^- (ODS- 
10 AS- 3 6 0-CC (YMC&M) :7jc-7-fehnhU;P-0. l%h 

X HNMR (CDC 1 3 ) 6 : 1. 7 3 - 2. 6 9 (7H, m) , 3. 54-3. 
91 ( 2 H, m) , 5. 21-5. 48 ( 1 H, m) , 6. 91-7. 98, 
8. 30-8. 51, 8. 57-8. 73 (13 H, each m) 
15 ESI -MS (m/e) : 4 6 6 [M + H] 

mmm 1 2 2 

3- (6- (1 -T-fe^-bfn'J^>-2--T;i/) - 2 - bf U ~^>- 2 — f 

20 »0iJl 2 1 CDgl 0) T#^>nfcl- (2- ( 6 - t H □ * *>- 2 - If 
U^^-2 — T^-3- (2-hiJ^fJ^>7-^-Ih^->^^W -3 

H-^>^5^7-J!/-5--fJl/) -tfnu^>-i— -x^/x 
Rt;3-~>7/7*D : &^>1f>£ffl^T, SlJSFU 2 1 (mm 1) , (IS 

! HNMR (CDClj) (5 : 1. 8 0 - 2. 4 2 (7H, m) , 3. 56-3. 
93 ( 2 H, m) , 5. 14-5. 45 ( 1 H, m) , 6. 91-7. 73 
(7H,m), 7. 80-7. 96 (1 H, m), 8. 30-8. 43 (1H, 
m), 8. 58-8. 70 ( 1 H, m) , 10. 58-10. 82 (1 H, 
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m) 

ESI -MS (m/e) : 424 [M + H] 
5 3- (6- (1 -7-k^;i/-bfQU^>- — 2 — bf U 2 

ih-^>xH5^A-;p-5 — fji/^-» -^>X7$ H 

SHJfiWl 2 2T?#5tt&3- (6- (1 -7"fe3\>P-fc! D'J v>- 2 — f 
;!/) -2-tf Ui?>- 2--T;i/- 1H-^>X<5^/-J1/- 5 

1 HNMR (CDC 1 3 ) 6 : 1. 70-2. 39 (7H, m) , 3. 39-3. 
89 (2H, m) , 5. 17-6. 24 (3H, m) , 6. 97-7. 92 
(8H, m) , 8. 26-8. 42 (1H, m) , 8. 52-8. 67 (1H, 
m) , 10. 4-2-10. 72(1 H, m) 
15 ESI -MS (m/e) : 442 [M + H] 

mum 124 

5- (6- (1 -7ir^-;V-h°aUv>-2-^;i/) - 2 -g u 2 

)V- .1 h-^>xw =iW-)V- 5 - tfu *?>- 2 -ajkfe 

20 hUjk 

5-:/D^-t°y^>-2-#;i^-hu;i/£ffl^T, m^ji 2 2<hlHi$l 

'HNMR (CDC 1 3 ) 6:1. 50-2. 42 (7H, m) , 3. 56-3. 
25 8 8 (2H, m) , 5. 0 9 - 5. 4 0 (1 H, m) , 6. 89-7. 92 
(6H, m) , 8. 26-8. 70 (3 H, m) , 10. 63-11. 05 
(1H, m) 

ESI -MS (m/e) : 4 2 5 [M + H] 
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MffiM 1 2 5 

5- (6- (1 -Tiz5 1 ;i/-b:PUy>- 2 -2-tf'Jy>-2-^ 
)V- 1 H-^>XV $^V-;^- 5 -^;M-=E:» - bf U 2 - £jHj> 

1 2 4T#£>n£ 5 - (6- ( 1 -7t^)l-¥u U v>- 2 -- f 
- 2 -tf'J>>>- 2 --r;i/- 1 H-^^X-I-^^V-^- 5 

-» -tfu^>-2-*;i/^- hu;i/^fflvix, ^»ii4 3 tmmvjm, Z 

l HNMR (CDC l 3 ) .5:0. 60-2. 42 (7H,m), 3. 42-3. 
90 (2H, m) , 4. 9 9 - 5. 8 0 (2H, m) , 6. 74-8. 67 
(lOH.m), 10. 42-10. 10. 85 (lH.m) 
ESI -MS (m/e) : 4 4-3 [M + H] 

$mm 126-1, 126-2 

1- (2- (6- (5-7 < P ; &-hfUv>-2--f;P^-^-» 

y-2-- f^-3H-^>;^5^V-;i/-5--r;w -tfnuv>- l— r 

1 - . (2- (6- (6 j7>7>;i/^-;i/- fcf US?>- 3 - 

2- bfu v>-2— r;^-3H-^>xy $^V-;i/-5--r;i/) -fcfPUv 

5-yp^-2-^^>x;i/7jN-;i/-tfu^>^fflv^T, mmmi 2 2tm 

1- (2- (6- (5-yP^-lfU> ? >-2— fjM^yQ -2-tf'Jy 

>- 2 — f;i/- 3H-^>XW 5^v-;p- 5 --f -bfp u^>- i — < 

: HNMR (CDC 1 3 ) 5:1. 5 0 -2. 4 0 (7H, m) , 3. 5 0-3.. 
87 (2H,m), 5. 03-5. 14, 5. 31-5. 42 (1H, eac 
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h m) , 6. 71-7. 88, 10. 48-11. 15 (7 H, each 
m) , 8. 0 8-8. 4 0 (2H, m) , 8. 5 0 -8. 6 9 (1H, m) 
ESI -MS (m/e) : 4 7 8, 4 8 0 [M + H] 

1- (2- (6- (6-*$>Z)Vts~)l-¥ U^>-3— ()V**zs) - 
2-tfU^>-2-^;U-3H-^>X-f $^J-))/-5-^)V) -tfaUv 

2 HNMR (CDC 1 ,) 6:1. 5 7 - 2. 5 9 (7H, m) , 3. 08-3. 
27 ( 3 H, m) , 3. 57-3. 89 ( 2 H, m) , 5. 14-5. 40 
(1H, m) , 6. 9 4- 7. 6 4 (4H, m) , 7. 82-8. 15 (2H, 
m) , 8, 3 3 -8. 7 5 (3H, m) 
ESI -MS (m/e) : 478 [M+H] 

mnm 127 

1- (2- (2-hfUy>-2— Q1/-6- (^y»J>-6-W^» - 

3H-^>xV$^V-;u- 5-^;v) -tfau^>- 1 ->{)V) -t.* jy 

*HNMR (CD C 1 3 ) 6:1. 67-2. 69 (7H.ni), 3. 40-4. 
04 (2H, m) , 5. 2 5 - 5. 6 3 ( 1 H, m) , 6. 80-9. 13 
(1 2H, m) , 1 0. 2 2-1 1. 4 4 ( 1 H, b r) 
ESI -MS (m/e) :4 5 0 [M + H] 

mmm 128 

4- (6- (1 -7-fe^;i/-tfpij^>-2--r;i/) -2-tfu^>-2 — r 
)V- iH-^>x-r$yv-;i/-5— r;^^-» -2-^jh^>>/z h 
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'HNMR (CDC 1 8 ) 6:1. 48-2. 5 4 .( 1 0 H, m) , 3. 20- 
3. 89 (2H,m), 5. 06-5. 41 (1H, m) , 6. 80-8. 8 
7 (1 OH, m) 
5 ESI -MS (m/e) : 4 3 8 [M + H] 

nmm 129 

1- (2- (2-e'Jy>-2--fJI/-6 - (4^h'j7MP^h^>- 
7x/^» - 3H-^>X-f5^;-JP- 5--f;U) — tfn US?>- 1 — f 

'HNMR (CDC 1 3 ) 6 : 1. 4 3 - 2. 6 9 (7H, m) , 3. 32-3. 
15 91 (2H, m) , 5. 20-5. 59 (1 H, m) , 6. 23-8. 97 
(1 1H, m) 
ESI -MS (m/e) : 48 3 [M + H] 

mmm 1 3 0 

20 1- (2- (2-tfUS?>-2-^f;i/-6- (^7'J>-3--fM^» - 

3H-^>xVs^/-;v-5- Qk) -bfpuv>-i— (M 

25 X HNMR (CD C 1 3 ) 5:1. 0 0-2. 4 7 (7H, m) , 3. 3 7-4. 
00 ( 2 H, m) , 5. 26-5. 5 4 ( 1 H, m) , 6. 98-9. 10 
( 1 2 H, m) , 1 0. 4 4- 1 0. 7 3 ( 1 H, m) 
ESI -MS (m/e) :4 5 0 [M + H] 
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mmm 1 3 1 

1- (2- (6- (4-7t5 1 Jl/-7i;^>') - 2-HUy>-2--fj|/- 

3H-^>X-<$^V-;i/-5— fjto -tfcnj y>- 1 f )V) ^x^y> 

1- (4-3-H-7iZ;l/) -X*y>£Jl^T, mMMl 2 2 tmMO 

'HNMR (CDC 1 3 ) 5:1. 47-2. 60 (1 0H, m) , 3. 52- 
3. 88 (2H, m), 5. 12-5. 41 (1H, m) , 6. 97-7. 7 
4 (6H, m) , 7. 80-8. 02 (3H, m) , 8. 30-8. 44 (1 
10 H, m) , 8 . 5 7 -8. 7 0 ( 1 H, m) 
ESI -MS (m/e) : 441 [M + H] 

mmm 1 3 2 

1- (2- (6 - (H7x-;U-4 — OV^^rjy) - 2 - ¥Vi?>- 2 — f 

15 )V ~ 3H-^>xv$^^-;i/- 5--r;p) -if pu^>- 1 --r;i/) -x^ 

4-^nt-t , 7x-J^ffltiT 1 ll^ll 2 2 £I^©7j&> tntrJpi; 

20 : HNMR (CDC 1 3 ) 5:1. 13-2. 4 7 (7H, m) , 3. 40-3. 
91 (2H, m) , 5. 2 0 - 5. 6 0 ( 1H, m) , 6. 72-7. 89 
(13 H, m), 8. 25-8. 42 (1H, m) , 8. 42-8. 67 (1 
H, m) , 1 0. 2 9- 1 0. 6 0 (1H, m) 
ESI -MS (m/e) : 47 5 [M + H] 

25 

mmm 133 

4- (6- (1 -7±^)v-\i □u> ? >-2--r;i/) - 2 -h u s^>- 2 — r 
1 H-^>x-r 5ffV~;i/- 5 — n. n-^p<5Mp-^> 
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'HNMR (CDC 1 ,) 6:1. 50-3. 00 ( 1 3 H, m) , 3. 4 0- 
5 3. 9 2 ( 2 H, m) , 5. 14-5. 50 (1H, m) , 6. 4 0-8.8 
0 (11H, m) 

ES I -MS (m/e) : 5 0 6 [M + H] 

mmm 134 

10 1- (2- (6- (l:7i^-3-fJ|/^y) - 2 - tf U 2 --f 

;i/-3H-^>x-r5^v-;i/- 5— r;v) -tfnu^>- 1 — Qk) zx^ 

15 X HNMR (CDC 1 ,) 6:0. 80-2. 50 ( 7 H, m) , 3. 40-3. 
91 (2H, m) , 5. 20-5. 60 ( 1 H, m) , 6. 80-7. 95 
(13 H, m) , 8. 25-8. 45 (1H, m) , 8. 50-8. 70 (1 
H, m) 

E S.I -MS (m/e) : 4 7 5 [M + H] 

20 

mmm 135 

1- (2- (6 - (4- (7°PA°>- 2 -TJl/fr-^) -7xy^S» - 

2 - tru s?>- 2 ^rfikz 3 H-^>x-r s^rikz 5 — f;i/)" - tf d u 2 
25 i -3-H-4- (7nA>-2-x;p^-;i/) -^>£>£;bvvt\ mm 

mi 2 2tps®m zftizmcttmxizznz t%&t*n&'&fr^z> 

X HNMR (CDC 1 8 ) 8:1. 10-2. 50 (13H.ni), 3. 05-. 
3. 30 (1H, m) , 3. 50-3. 95 (2H, m) , 5. 05-5. 5 
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0 ( 1 H, m) , 7 . 00-7. 95 ( 8 H, m) , 8. 30-8.50 (1 
H, m) , 8 . 5 8 - 8. 7 5 ( 1 H, m) , 1 0.. 6 0 - 1 0. 9 5 ( 1 H, 
m) 

ES I -MS (m/e) : 5 0 5 [M + H] 

mmm 1 3 6 

4- (6- (1 -7-fe^;i/-tfaU^>- 2jz±JV) -2-lfU^>-2— f 
JV- 1 H-^>X-f 5 - -2 - h'J7MP^f 

HJ;i/ 

1 HNMR (CDC 1 3 ) (5:1. 10-2. 45 (7H, m) , 3. 50-3. 
95 (2H, m) , 5. 0 0 - 5. 4 5 (1 H, m) , 6. 60-7. 95 
(7H, m) , 8. 3 0-8. 4 5 (1H, m) , 8. 5 5 — 8. 7 5 (1H, 
m) , 1 0. 8 0 - 1 1 . 6 0 ( 1 H, m) 
ESI —MS (m/e) : 4 9 2 [M + H] 

mmm 137-1, 137-2 

4- (6- (1 -T'fe^;i/-b: 0 aU> ? >- 2 — (JV) - 2 - b°U 9>- 2 — f 

jv- iH-^>^s^;-;i/- 5 --r jk£*>o - 2 - h vyjvjru*?' 

4- (6- (i -y-b^;i/-tfPU^>- - 2 — tru v>- 2 — < 
2kz: iH-^>X-r5^^/-;i/-5-^;i-^-^-» -n-x?mu- 2 - HJ ? 

MMMl 3 6T#e>tlfc4- (6- ( 1 -7-fe^;i/- fcfO U v>- 2 — f 

— 2 — tf u 5?'>- 2 --r;i— 1 h-^vx^ s 5 
gttm 2 1 dii 2) znizmvttmxfecnz 
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4- (6- (i -y-fe^w-bfau v>-2--r;i/) -2-tfUv>-2-< 

5 X HNMR (CD 3 OD) 6 : 1. 0 5- 2. 8 0 (7H, m) , 3. 50-4. 
20 (2H, m) , 5. 30-5. 45 (1 H, m) , 7. 30-7. 8 0 
(6H, m), 8. 05-8. 20 (1H, m) , 8. 20-8. 38 (1H, 
m) , 8 . 8 0 - 8 . 9 0 ( 1 H, m) 
ES I -MS (m/e) : 5 1 0 [M+H] 
10 4- (6- (1 P'J5?>- 2 — ()V) - 2 -tf U^>- 2 — < 

Jk-lH-^>X-f$y7-JI/-5-<M»y) -N-X5M1/-2- b_LL2 

'HNMR (CD 3 OD) 6:1. 05-2. 80 (1 OH, m) , 3. 60- 
4. 05 (2H, m) , 4. 80-5. 00 (2H, m) , 5. 30-5. 4 
15 5 (1H, m) , 7. 30-7. 80 ( 5 H, m), 8. 05-8. 20 (1 
H, m) , 8 . 2 0 - 8. 3 8 ( 1 H, m) , 8 . 8 0 - 8. 9 0 (1H, 
m) , 9. 10-9. 3 0 (1H, m) 
ESI -MS (m/e) : 5 3 8 [M + H] 

20 nnm 1 3 8 

1- (2- (6- (4- (2-^^7$;-Xf^» -7i;^» - 
2 — bf U V>- 2 —-i )V— 3 H-^PXV $ y = _5 Jz rQk) - bf □ U v 

(2- (4-3-F-7x/^y) -X^;W -S^^KTS >£ffll*T, 

25 ^ji&m 2 2£njs®;m ^ntJpcfc^xttJin&t^tet&ia^to 

X HNMR (CDC 1 8 ) 6:1. 05-2. 90 (1 3H, m) , 3. 00- 
4. 45 (6H, m) , 5. 2 0- 5. 4 5 (1H, m) , 6. 80-8. 0 
0 (8H, m) , 8. 25-8. 40 ( 1 H, m) , 8. 50-8. 80 (1 
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H, m) 

ESI —MS (m/e) : 4 8 6 [M + H] 
H»J13 9 

5 1- (2- (6- (4-kFn^^^-7i/^y) -2-\ZVz?>- 

2 --r )v- 3 h-^>xw 5--r;i/) -h°pu^>- 1 

10 fi6BH*£bT#fc. 

'HNMR (CDC 1 3 ) (5:1. 68-2. 40 ( 7 H , m) , 3. 53-3. 
88 (2H, m) , 4. 6 2 -4. 7 2 (2H, m) , 5. 22-5. 56 
(1H, m) , 6. 82-7. 62 (7H.ni), 7. 80-7. 89 (1H, 
m), 8. 32-8. 40 ( 1 H, m) , 8. 55-8. 64 (1H, m) 

15 ESI -MS (m/e) : 42 9 [M + H] 

mmm 1 4 0 

4- (6- (l-7±9')V-\ZUVi»-2-<iM -2-gU3?>-2-^ 
J1/-.1 H-^>X< 5 - -N, N->^5^-^> 

20 X7$ H 

'HNMR (CDC 1 3 ) 6:1. 81-2. 40 (7H, m) , 2. 98-3. 
25 17 (6H, m) , 3. 56-3. 87 (2H.ni), 5. 20-5. 53 
(1H, m) , 6. 93-7. 65 (7H, m), 7. 81-7. 89 (1H, 
m), 8. 33-8. 41 ( 1 H, m) , 8. 60-8. 67 ( 1 H, m) 
ESI -MS (m/e) : 4 7 0 [M + H] 
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mnm 141 

4- (6- (l-7-ir^;i/-b°PUy>-2--r;i^) - 2 - tf U v>- 2 
JP- 1H-^>XW$^V-;1/- 5HW^) -N-^^I/-^>X75 

5 4-^Dt-N-^fM>X75 KfcfflUT, Hi 1 2 2 i 

z:nfcip£&#ftxttc:tt& c tic «fc D , S^-fb^ti 

'HNMR (CDC 1 a ) 5:1. 80-2. 39 (4H, m) , 1. 84an 
d2. 16 (total 3H, eachs), 2. 98-3. 02 (3H, 
10 m) , 3. 5 8 - 3. 7 4 ( 1 H, m) , 3. 7 8- 3. 8 7 (lH.ni), 
5. 16-5. 43 (1H, m) , 6. 7 4- 7. 8 9 (8H, m) , 8 . 3 
6-8. 39 (1H, m) , 8. 63-8. 66 (1H, ra) 
ESI -MS (m/e) : 4 5 6 [M + H] 

15 USSM 14 2 

1- (2- (2-tfUv>-2--01/-6- (4- (fcfD'JS?>- 

>- 1 — r;v) -x^y> 

(4-7'n^E-7x-;w -tfuu 5?>- l -sov-** ;>*m^T, m 

20 mmi 22 tmm^m, znizmvtt&xizcnz tnmt*m.fr&t>i£ 

'HNMR (CDC 1 3 ) 6:1. 80-2. 40 (8H,m), 1. 87an 
d2. 21 (total 3H, eachs), 3. 4 3 - 3. 5 2 (2H, 
m) , 3. 60-3. 71 ( 3 H, m) , 3. 81-3. 9 0 UH, m) , 
25 5. 21-5. 50 ( 1 H, m), 6. 84-7. 02 ( 2 H. m) , 7. 2 

5- 7. 58 ( 5 H, m) , 7. 83-7. 93 ( 1 H, m) , 8. 36-8. 
4 5 (1H, m) , 8. 6 2-8. 6 7 ( 1 H. m) 

ESI -MS (m/e) : 49 6 [M + H] 
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mmm 143 

1- (2- (6- (4- C^iWJ >-4-%)Vtf=L)V) -7x;^» - 

2- bfU v>- 2 z^tikz 3H-^>X-f 5 -tf pus? 
5 (4-7*d^e-7x-;v) - ; e;i/3jN'j>-4--r;i'-^^y>^^viT, H 

: HNMR (CDC 1 3 ) 6 : 1. 7 8 - 2. 6 2 (7H, m) , 3. 40-3. 
90 ( 1 0 H, m) , 5. 23-5. 50 (1 H, m) , 6. 82-7. 54 
10 ( 7 H, m) , 7 . 8 6 - 7. 9 4 ( 1 H, m) , 8 . 3 8-8. 4 6 ( 1 H, 
m) , 8. 6 4-8. 6 9 ( 1 H, m) 
ES I -MS (m/e) : 5 1 2 [M + H] 

14 4 

15 4- (6- (i-Tir^-;i/-bfau^>-2--i > ;M -2-bfU^>-2— r 

4-yp^E-^msm^ViT^ «f!jl 2 2 dtlCTCfc 
#&3U;i £ tl £> £ £ £!l^£-:b-fr § £ £ t J; D , S^-^tl^ afe@#:<h 
20 LT#fc„ 

X HNMR (CDC 1 3 ) 6:1. 86and2. 10 (t o t a 1 3H, ea 
chs), 1. 92-2. 48 (4H, m) , 3. 41-3. 90 (2H, 
m) , 5. 36-5. 39 ( 1 H, m) , 7. 13-7. 72 ( 5 H, m) , 
8. 00-8. 07 (3H, m) , 8. 22-8. 26 ( 1 H, m) , 8. 7 
25 3 - 8 . 8 0 ( 1 H, m) 

ESI -MS (m/e) : 443 [M + H] 



mmm 1 4 5 
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1- (2- (6- (4- (lf^U^>- 1 -7i/^-» - 
2 - bf U 2>Z 2 —OP- 3 H -^>X-T $ ^V->- 5 — f )V) - h°P U v 

>-i— OP) -x^y> 

*HNMR (CDClj) 6:1. 45-2. 40 (1 OH, m) , 1. 88a 
nd2. 20 ( t o t a 1 3H, eachs), 3. 30-3. 90 (6H, 
m) , 5. 23-5. 53 (lH.m), 6. 83-7. 55 (7H, m) , 
10 7. 8 4- 7. 9 4 (1H, m) , 8. 3 7-8. 4 6 (1H, m) , 8. 6 

3- 8. 68 (1H, m) 

ES I -MS (m/e) : 5 1 0 [M + H] 

mmm H6 

15 1- (2- (6- (4- (4-7-fc^;i/- fcM^/- 1 - 

Zxz±yj - 2 - tf u v>- 2 --r;i/- 3 h-^>x< $^V-;i/- 5 --r 
Jk) -tfpu^>- 1 — r;i/) -x^y> 
l- (4- (4-7'p ; e-^>^-i';1/) i -ui) -jL?y 

'HNMR (CDC 1 8 ) 6:1. 84-2. 40 (1 OH, m) , 3. 24- 
3. 88 (10 H, m) , 5. 22-5. 48 ( 1 H, m) , 6. 94-7. 
09 (2H, m) , 7. 22-7. 48 (5H, m), 7. 8 4-7. 93 
(1H, m) , 8. 37-8. 43 ( 1 H, m) , 8. 63-8. 66 (1H, 
25 m) 

ES I -MS (m/e) : 5 5 3 [M + H] 

mmm 1 4 7 

4- (6- (1 -7-iz5Ml/-b°n U v>- 2 -^QP) -2-fcfUv>-2 — f 
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(Xfl 1 ) 

4- (6- (1 - 7t^l/-tfDiJy>- 2 --Ok) -2-tf'Jv>-2- 
-f;i/-l- (2-b'J^?Jk>7-Jl'-lh^^^5 : JV) - lH-^>Xi'5 

2 1 (Igl 0) T#&nfcl- (2- (6-kHD^S/-2-lf 
U^>-2— T;V-3- (2-hU^5 : ;^>7-;V-Ih + y^5 : JV) -3 

H-^>x^f5^;-;v-5-f;w -tfo i — r;w -x^/>3 

10 >lml**l:, **ftth'JW5. 8mg^M, SfSS^Itt^lOO 

BESSU #BtifcMMffliI^n7h^77^- (K i e s e 1 ge 
1™6 0F 2 5 4 , Art 5 7 44 , 9 uutiVVJ*/ S --)V=> 

15 9/i) k:t»»u mmit&Qi&n&tiivtmntLT&ito 

(XS2) 

4- (6- (l-7'fe7 c ;i/-lfoU^>-2--r;i/) -2-hfU^>-2- 
4- (6- (1 -7±9-)V-\ZW)5?>- 2 --f )V) -2-¥Vi?>-2- 

20 -f;u- i - (2 - hU^^y^-^-ih+y^^W - 1 h-^>X<5 

5 hU;Pfc/BV>T, »J12 1 (Ig 

'HNMR (CDC 1 8 ) 6:1. 52-2. 42 (7H, m) , 3. 42-3. 
25 92 (2H, m) , 5. 02-5. 40 ( 1 H, m) , . 6 . 77-7. 75 
(7H, m) , 7. 7 5 - 7. 9 4 (1H, m) , 8. 2 0-8. 4 6 (1H, 
m) , 8 . 5 0 - 8. 6 9 ( 1 H, m) , 1 0. 6 7 - 1 1. 0 6 ( 1 H, 
m) 

ESI -MS (m/e) :424 [M + H] 
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148 

4- (6- (l-T-fe5 1 ;i/-h°DU> ? >-2--r;i/) -2-bfU v>-2-< 

5 ^is^ji 4 7T#e>n&4- (6- (i -7-fe?;u-tfDU> > >- 2 — r 
- 2 -if u v>- 2 iH-^>xV5^;-ji/-5--fM* 

Xte^tiS iSfet n t «k 0 > SIMSII^c. 

X HNMR (CDC 1 3 ) 5:1. 05-2. 40 ( 7 H, m) , 3. 43-3. 
10 89 (2H, m) , 5. 10-6. 32 (3H, m) , 6. 88-7. 90 
(8H, m) , 8. 27-8. 42 (1H, m) , 8. 53-8. 68 ( 1 H, 
m) , 1 0. 4 7-1 1. 8 0 (1H, m) 
ESI -MS (m/e) : 442 [M + H] 

15 MtfoM 14 9 

2- (6- (1 - 7tfJV-tiP'J^>- 2 —iJV) -2-fcf'jy>-2-^ 

20 #&f?ib*a§fc. 

1 HNMR (CDC 1 8 ) 6:1. 50-2. 49 (7H, m), 3. 43-3. 

8 9 (2 H, m) , 5. 10-5. 3 4 (1H, m) , 6. 83-7. 92 
( 8 H, m) , 8. 31-8. 42 ( 1 H, m) , 8. 53-8.6 8 ( 1 H, 

m) , 1 0. 8 0 - 1 1. 2 3 (1H, m) 
25 ESI -MS (m/e) : 424 [M + H] 

$mm 1 5 0 

2- (6- (1 -T-b^JW-bf D'jy> - 2 ^±)V) -2-hf'Jv>-2--l > 
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mmmi 4 9r%t>nrc2- (6- (i-7W-eDUy>-2-^ 

M - 2 - tf u 5? > - 2 - < 1 H - ^ >X< $ ^V-;i/- 5 - < 
5 #fco 

X HNMR (CDC 1 3 ) 6:1. 52-2. 46 (7H, m), 3. 43-3. 
91 (2H, m) , 5. 10-5. 51 (1H, m) , 5. 99 ( 1 H, br 
s), 6. 72-7. 9 8 (8H, m) , 8. 26-8. 43 (2H, m) , 
8. 59-8. 70 (1H, m), 10. 58-10. 9 4 (1H, m) 
10 ESI -MS (m/e) : 442 [M + H] 

15 1 

1- (2- (6- (4-Zhn-7x7^» -2-tfU> ? >-2--r;U-3 
H-^>X-T5^A-;i/-5-- jJV) -tf D'Jy>- 1 ->f;U) -x^7> 

ft. 

X HNMR (CDC 1 3 ) 6:1. 40-2. 5 0 (7H, m) , 3. 50-3. 
9 5.(2 H, m) , 5. 05-5. 40 ( 1 H, m) , 7. 00-7. 80 
20 (5H, m), 7. 80-7. 95 (1H, m), 8. 15-8. 30 (2H, 
m), 8. 30-8. 4 5 (1H, m) , 8. 60-8. 7 0 (1H, m) , 
10. 60-11. 00 (1H, m) 
ESI -MS (m/e) :444 [M + H] 

25 mfoM 15 2 

1- (2- (2-fcfUv>-2--f;|/-6- (4- (2H-fh77-Jk- 

5--r;i/) -7i;^) -3H-^>x-r$^y-;^-5--r;i/) -tfou 

HSE#!ll4 7 (Igl) T#e>tlfc4- (6- ( 1 -7±^)]/- tra U v 
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y-2-<i)V) -2-fcf>J^>-2---f;i/-l- (2- hV*5-)V5s5—)V- 
Xh^^^fjl/) - 1H-^>X< 5.— -{Jbtti/) -K>X~ 

hj;vsjbv>t, mmmeo, wmmmi 2 1 <xsi 2) tmrn^m. 

5 

'HNMR (CD C 1 3 ) 6:1. 51-2. 58 (7H, m) , 3. 43-3. 
90 (2H, M) , 5. 09-5. 55 (1H, m). 6. 73-7. 60, 
7. 69-8. 0 4, 8. 29-8. 69 (10 H, each m) 
ESI -MS (m/e) :4 6 7 [M+H] 

10 

&MM 15 3 

1- (2 - (6 - (4- (5-*?)V- [1, 2, 4] g^»i£7Vrijkz 
3 — f JP) -7x^-» -2-bf'J^>- 2 -•1 > ;V- 3H-^>X-T 5^ 
V-)V-5-^)V) tfP'Jv>- l — f;w) — x^/> 

15 HJS01J14 7 (Igl) Tl#Snfc4- (6- (l-Tt^-fclnys? 
>-2-^;V) -2-7i-;V-l- (2-h^^>7^-lh^y^ 
- 1 H-^>7V S^^/-J1/- 5 -^fJI/t^y) -^>XrhUMffl 

v^t, n»j6 1, nmm6 4%.zsmmmi 2 1 <xgi 2) £H«©:m 

20 

X HNMR (CDC 1 3 ) (5:1. 49-2. 7 (10 H, m), 3. 39-3. 
90 (2H, m) , 5. 17-5. 52 (1H, m) , 6. 26-8. 89 
( 1 1 H, m) 

ESI -MS (m/e) :48 1 [M + H] 

25 

MffiM 1 5 4 

3- (4- (6- (1 -7-k^;i/-tfdU yy-2-OV) -2-HU^>- 

2- <;HlH-^>X-f$^/-Jl/-5-^Jl/^y) -7i^) -4 . 
H- [1, 2, 4] t^jy-JI/-5-t> 
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mmmi4 7 (isd T#e>n£4- (6- (l-T-iz^iz-tinuv 

>- 2 — 1)1) - 2 - If U i?>- 2 — OV- 1 - .( 2 - h V*?)Vzs7-)V- 

xh+^^fjw -iH-^>x-r5^y-;i/-5--r;i/^v) -^>y- 

h'j;PSffl^T, $»M6 1, H«!l6 2, RtfgJI&fll 1 2 1 (Igl2) £ 

X HNMR (CD C 1 3 ) 5:1. 82-2. 47 (7H, m) , 3. 60-3. 

3. 94 ( 2 H, m) , 5. 24-5. 43 ( 1 H, m) , 7. 15-8. 0 

5 (8H, m) , 8. 23-8. 31 ( 1 H, m) , 8. 71-8. 78 (1 
H, m) 

ESI -MS (m/e) : 4 8 3 [M + H] 
MffiM 15 5 

5- (6- (!-7-fc5P;i/-lfDU^>-2--1'Jl/) -2-tf'J^>-2— f 

^-lH-^>X^$^/-^-5--fm'» -1. 3-ybFn-^> 

x-r5^v-;p-2-^-> 
(iai) 

1- (2- (6- (3, 4-^hn-7x/^» -2-tfU^>-2- 
<1)V-Z- (2- hU^^I/y^-JV-Ib^i/^fJV) -3H-^>X-f5 

4-7)\,-*U-l, 2 ho-^>f>SItit, H»J147 (IS 

'HNMR (CD 3 OD) 5:1. 80-2. 5 7 (7H, m) , 3. 61-4. 
02 (2H, m) , 5. 2 7 - 5. 6 0 (1 H, m) , 6. 77-7. 60 

( 6 H, m) , 7. 91-8. 06 ( 1 H, m) , 8. 17-8. 33 ( 1 H, 
m) , 8. 7 2 (1H, b r s) 
ES I -MS (m/e) : 4 5 5 [M + H] 

(182) 
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1- (2- (6- (3, 4-v?75;-7x/^» - 2 - fc!U 5>>- 2 - 

-r;i/-3- (2- h 'J ;k>5=;i/-x h*s//.f ;w - 3H-^>x-f s 
^V-;i/-5— r;i/) -h°auv>-i— r;W -x£ 

1- (2- (6- (3, 4-^hn-7x; + -» -2-tf'J^>-2- 

5 -r;i/-3- (2- hu*3 t ;ws'7-;i/-xh3f$'*^;w -3H-^>x-rs 
y*S-)V- 5 — r;p) -tfno l --f;i/) -x^y >7 2mg®x^ 
y-JUmlHlt tH5i?>-*»*0. 0 3 0ml, JSM^^-Xy^r 

10 7^- (Ki.eselgel ™6 0F 2 54 , Ar t 5 7 44 (*;i-#MD , £ 

(HI 3) 

5- (6- (i -7-fe5 L ;p-trnus?>-2 — r;i/) -2-tfu> ? >-2- 

15 -f 1 - (2- hU^fJ^-^-Ih*^^^) - 1 H-^>X-f 5 

^/-)V-5--ov^r^) -l, 3, -yk Fn-^>X<5yy*-;i/- 

1- (2- (6- (3, 4-y7$;-7x/^y) -2-HUv f >-2- 
<i)l-3- (2- MJ^fJPy^-^-lh+y/^W - 3 H-^>X^ $ 
20 5— f;w -tfDU^>- l — OW) -x*/>&fflv*T, &2ti0i 

(IS 4) 

5- (6- (1 -7tt)V-\ZuW>-2-' Ol) -2-t?Uv?>-2- 
25 1H-^>X-T5yy-;1/- 5 -1, 3-yhFo-^ 

5- (6- (1 v>- 2 --fjl/) - 2-fiJy>-2- 

-OI/-I- (2- h U^^y7^-Xb4y^^) - 1H-^>X^$ 
5--r;M-*~» -1, 3, -S?t KP-^>X<5^7-;V-2 
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-:t>£fflViT, mmmi2i (isi2) twim^m, zn\zt$vtcj5& 

'HNMR (CDC 1 3 ) 5:1. 80-2. 57 (7H, m) , 3. 61-4. 
5 0 2 ( 2 H, m) , 5. 27-5. 60 ( 1 H, m) , 6. 77-7. 60 
(6H, m) , 7. 91-8. 06 ( 1 H, m) , 8. 17-8. 33 (1H, 
m) , 8. 7 2 (1H, b r s) 
ESI -MS (m/e) : 4 5 5 [M + H] 

10 HMM 15 6 

1- (2- (6- (3H-^>XV $^V-J1/- 5 -- r;M-^-» -2-fcf'J 
2 3H-^>X^$^/-J1/- 5--f;i/) -bfD'J^>- 1 - 

mmmi5 5 erg 2) T?#sn&i- (2- (6- (3, 4-^757- 

15 7i/+y) -2-tfU^>-2— OV-3- ( 2 - 1> U 

M^jWW - 3 H-^>xW 5 -tfou> ? >-i- 

-f ;W -X^7>1 9mg^|lml fc»#U. 1 0 0lEfcT2«F 

htf?7J- (ODS-AS- 3 6 0 -CC (YMCti) III : Tfc-7-fe 
20 HxhU;i/-0. lXhU7;i/*nf») ttlSU £JSflr&&£#fc. 

1 HNMR (C D 3 OD) 6 : 1. 8 0 - 2. 2. 5 5 (7H, m) , 3 . 6 

0- 4. 00 ( 2 H, m) , 5.33-5. 69 (lH.ra), 7. 00-7. 
80, 7. ,9 1- 8. 04, 8. 16-8. 30, 8. 67-8. "80 (10 
H, e a c hm) 

25 ESI -MS (m/e) :43 9 [M + H] 

mmm 157 

1- (2- (6- (2-^^-3H-^>x-f 5^y*-;i-- 5 -^jkfr^r 
2) -2-h°u> ? >-2—r;i/-3H-^>x-r$^v-;i/-5-^;i/) -g . 
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1 HNMR (C') 3 OD) 6:1. 69-2. 63 (10 H, m), 3. 42- 
5 3. 9 1 (2K„ m) , 5. 2 0- 5. 6 4 (1H, m) , 6. 5 8-7. 8 
7 (9H, m) 8. 2 2- 8. 6 6 (2 H, m) 
ESI -MS (m/e) : 4 5 3 [M + H] 

mmm us 

10 5- (6- (] -7-fe^ 1 ;i/-lfa'J> ? >- 2-4)V) -2-h°U v>-2--f 

)V- i h-^<; $^V-Ji/- 5 - -f -bru$v>-2-^;i/^ 

mr^m, z t \zm c tc^mx u z n e> t t &&&&t>#z z t \z & d , 
15 ^mit^m^B-mwtvxmc. 

J HNMR (CDC 1 3 ) 6:1. 81-2. 40 (7H,m), 3. 56-3. 
88 (2H, n), 5. 08-5. 3 4 (1H, m) , 6. 75-7. 70 
(3H, m) 7. 8 1-7. 9 0 (1H, m) , 8. 3 3 -8. 6 3 (4H, 
m) . 

20 ESI -MS m/e) : 42 6 [M+H] 

mmm 159 

5- (6- (1 -7ir^;|/- h°P U - 2 - h° U 5>>- 2 zA 

JV-lH-^; ^S^/-Jl/-5--fM^» -lf'JS^>-2-M^ 
25 ^5 F 

mmm 1 5 s -e#e»n^ 5 - (6- (i-7-fe3 i ;]/-t°nuv>-2--i' 
- 2 -tf 1 -Jy- 2 --r;w- 1 h-^>x-t s^7-;p- 5--oi** 
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'HNMR (CDC 1 3 ) 6:1. 79-2. 4 2 (7.H, m) , 3. 60-3. 
90 (2H,m), 5. 18-5. 39 ( 1 H, m) , 6. 99-7. 71 
5 (3H, m), 7. 82-7. 92 (1H, m) , 8. 34-8. 42 (1H, 
m) , 8 . 5 5 - 8 . 6 5 ( 3 H, m) 
ESI -MS (m/e) :444 [M+H] 

mmm ho 

10 4- (6- (1 -7-fe^;l/-hfaU^>-2--f;i/) - 2 -M U> ? >- 2 -4 

)V- 1 H-^>xy s^/-^- 5 — uitt±) gum x^xxt-;u 
rnii?pi;rc»tt^nf»ttsi^ia^t)t§ £ tick a , 

15 'HNMR (CDCI3) 6:1. 24-1. 41 (3H, m) , 1. 70-2. 
3.8 (7H, m) , 3. 5 3 - 3. 8 7 (2H, m) , 4. 32-4. 41 
(2H, m) , 5. 14-5. 45 (1H, m) , 6. 96-7. 67 (5H, 
m) , 7 . 8 2-7. 91 (1H, m) , 7 . 9 8 - 8. 0 6 ( 2 H, m) , 
8. .3 4-8. 43 (1H, m), 8. 61-8. 68 (1H, m) 
'20 ESI -MS (m/e) :47 1 [M + H] 

mmm 1 6 1 

1- (2- (6-7x^5MI^^>-2-fcfU v>- 2 — i)V-3K-^>X 
25 (X@ 1 ) 

1- (2- (6 -7i^fM*v- 2-tTU-7>- 2 — CJI/- 3 - (2- 
h'J ^^->5=)l/-l - 3H-^>X^5^V-;U- 5 — f 

HWJ1 2 1 COS1 0) T#e»nfcl - (2- (6-kFo*v-2-t? 
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U z?>~ 2 --iJV- 3 - (2-h'J^f;h>7rjl/-Ib^y>?jW -3 

H-^>X-rs^V-jl/-5--f;i/) -trnu vy- 1 — -OW -x^/>2 
9. 2mg©fh7tFD77>lmlgiC, $M V 7°P h°;i/7$ > 0 . 0 
19ml, hU7i-M77^f>2 7. 6mg, 2-7iZJHl^/-JV 
5 0. 0 1 lml E*tt4£fiT?6ftMjt#Lfc. EJ&SHCSMV 

yntf;U75>0. 0 4 0mK h U 7I-MX7-0 5 3 . 2mg, 2- 

7x-;i/-x^y-;po. o 2 3m 1 sji^jq*, E*tt£Si&T?-**it# 

10 — (Ki e s e 1 ge 1™60F 254 , Ar t 5 7 44 C*;i/£|t8[) IfK 

(X@2) 

1- (2- (6-7iW^->-2-lfU^>-2-f;V-3H-^> 
15 1- (2- (6-7x*5P;kt*5/-2-lf Uv>-2--f;|/-3- (2- 

M -enus»- 1 r;w) -x^/>&;bv>t> ^121 cxsi 

20 'HNMR (CDC 1 3) 6 1. 59-2. 23 (7H, m) , 2. 87-3. 

1 0, 3. 5 0 - 3. 8 6, 3. 9 6 -4. 3 5 (6H, e a c hm) , 5. 

0 4- 5. 1 3, 5. 4 6- 5. 5 7 ( 1 H, e a c hm) , 6. 53-7. 

55 (8H, m) , 7. 7 7 - 7. 8 9 (1 H, m) , 8. 3 2-8. 40 
( 1 H, m) , 8. 54-8. 65 ( 1 H, m) , 10. 73-11. 14 
25 (1H, m) 

ESI-MS (m/e) :4 2 7 [M + H] 



mmm 1 6 2 
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1- (2- (6- (4-^^>XJ^JI/-7iy^'» -2-h°U^>- 
(XSl) 

'5 2- (2-7JWo-5-^hD-7x"JW - tfP-;P- 1 -fl)]/T$>M 

3 -7^P : E-4-7;V^-D-z:hn^>if>4. 3gtl - (t-7>^r>- 
tfn-Jl/- 2 -^n>^5. o g©^ h^>i^> l 3 Om 1 > 
Rtf*2 2ml fh7+Xh l j7xZMX7^ >A7^A 

10 1. lg, Km^hU7A4. 2g£Jn;t, RJSSS— iMf*Jn«ia«U&. K 

2 0/1) fcJ^MU SB^^»*»fiill|JR«i:U*r»&. 

15 (xm 2 ) 

2- ( (2- (4-^^>x;i/*x;i/-7xy^5» - 5 -~ hO-7xX 
2- (2-7MD-5-xhn-7i"JW -Hp-;v- 1 >i? 

t-7*fMXfJl/2. 5gt4-^^>^MX^-7i;-JH. 5 5g 
20 ©i?>^*;i/A75 H2 Omlifc l> #A 3 . 3 8gm, S 

MSI 0 0^T2B#Wit^L^i. ^JS^{C7KSJP^, IHftX^T? 

»«&«JBEg*U #f,nfciI^->'J»*7A^D?h//77^- (Jg 

25 @#£LTf#7c. 
(IS 3) 

2- (5-757-2- (4-^^>XWxjV-7i/^y) -7x" 
2- ( (2- (4-^^>7>M-Jl'-7x; + y) -5-XhP-7xX 
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nomiL 5 % e^^^MiS i . o g £jn*.» Rj&tt&**£iaa 

It. 

(184) 

1- (2- (5-757-2- (4-^^>XWrJl/-7i;^^» - 

7i-Ji/) -tfnu v>- 1 — f ;w -2, 2, 2-hU7;i/tn-x^;> 

10 

2- (5-75 7 - 2 - (4-^^>XJV^-7i/^y) -7x~ 

;w -trnu^>- 1 -ti)v$>M t-7*fjnxfjn. 5ig©^>-tf 

>2 5m 1 »*KJEi&t&*3 4 2mgt^DDfi^>^6 5 Omg^JP*., 

fco EJ£«£»JEES*&; »6ti&I4*«S^oo*M3 0ml 
MTtf U y > 2 m 1 b 'J 7Jl/t Df 1 0 . 5ml£Jn*., KlSmtt 

25 *7A^D7h^77^f- (Sl)§l : A^itV^If ^= 1 / 1 ~ 1 / 
3) fc£D*«U S»f&afel#tUT#fc. 
(165) 

1- (2- (5-757-2- (4-/^>7Jl/*^-7i;+y) - 
4--bn-7x^W -tfnu v>- l — f;W -2, 2, 2-FU7M 
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1- (2- (5-757-2- (4 -7^>7>^7jN-;i/~7xy 4=-S» - 
-tfnuv>- l— r;i/) -2, 2, 2-hU7Mo-X^/> 
5 8 8mgOhU7JV«f2mlM{:, U >7£ 1 5 3mg £3JP;L 

(MMW : ^U->/ffiSi^=l/l) fcck Digit U 
10 (IS 6 ) 

2, 2, 2-HU7Mn-l- (2- (6- (4 -^SOUl^X^- 
7 x J - 2 - Id U $»- 2 3 H-^>X-f 5 M-JV- 5 --f 

;W -tfnu> J >-i— -f;w -x3?/><7>&^ 

1- (2- (5-T5/-2- (4-^>7Jl^x;P-:7x/^» - 
15 4-xhn-7xx;u) -fcfnU v>- 1 — OV) ~2, 2, 2 - h U 

D-x^y >5 2 img©x*y-;n omi JRW7^-xy^;m 

HCTfefeU M£MM£U #6nfctt4j««J4 4 8 

mgW^;-JH OmlSSfc, tf U v>- 2 -ts)V^^T H 2 2 
20 6mg$j)D^ M^5 0gT-m#Ufe„ S^HtK^^, W^X 

(IHil : ^ n a*jl/A/^ ^ ; - ;v= 2 0/1) ickOHIIU * 
25 (IS 7) 

5- (4-^^>xM-;H7x;+y) - 2 -tru> ? >- 2 --r;i/- 

2, 2, 2-hU7;VtO-l- (2- (6- (4 - 7 ^ >7,;i/*x;i/- 
7x^y) -2-K'J v>- 2 3 H-^>X-f S 5 — -f 
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)V) -tfPU^>-l-^;W -I^>3 7 5mg©^/-jH6mK 
W>Jc 3 ra 1 (DMG&Wz. ^I*ij!)A5 0 0m.g fcifl;!, 

NftlK: ^□n^;i/A/^^y-;i//7> ; E-77K=i o/i/o. l) li<fc 
(X88) 

1- (2- (6- (4-*3?>7J!/*x;i/-:7x/*v) -2-tfU^>- 

io 2 -^jw- 3H-^>x^$^/-jh 5 ;v) -t?ous?>- 1 --r 

5- (4-^>/;JtoV-7i/^y) - 2 - t? U 2 
6-tfP«Jv?>-2-<;i/-lH-^>X-1 > 5^/-;H OmgOHWfl/ 
> 1 m 1 jgjfcfc, 4s 7 j<^ o . 0 0 3ml KfoWLZmMT* 1 « 

7^- (K i e s e 1 g e 1 ™6 0F 2 54 , Ar t 5 7 4 4 (MIZftM) , 7 

l HNMR (CDC 1 3 ) 5:1. 60-2. 40 (7H, ra) , 3. 05an 
20 d3. 08 ( t o t a 1 3 H, eachs), 3. 52-3. 90 (2H, 
m), 5. 13-5. 37 (lH.m), 7. 08-7. 69 (5H, m) , 
7. 83-7. 97 (3H, m), 8. 32-8. 40 (1H, m) , 8. 6 
1-8. 70 (1H, m) 
ESI -MS (m/e) : 4 7 7 [M + H] 

25 mmm 1 6 3 

1- (2- (6- (4 -^#>7Jl/fr-;V-7xy -2-hfUv>- 
2 --()]/- 3H-^>7V$^'/-^ - 5 -bfP'Jy>- 1 

2 CO§7) T#^nfc5- (4-^^>XW^-7x/^ 
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-2-tfU^>-2—f;V-6-tfPU^>-2— OV-lH-OX-t 
5^/-;V2 3 0mg$^»7A (CH I.RALPAK AD 2c 
m<f>X2 5cmL ^Mt^Xm^M) , S»*B : ^\*+J->/ 2 -7°D A° 
y-Vyl^l/75> 2 0/8 0/0. 1, mm: lOml/min) 
T^^fijU X^->^T-A 19. Omin) , X^->^ 

V-B (&&HfF B 1: 3 2. 2m in) £^n^ft3t&«#|ft<i; LT#fc. 

1 6 4 

1- (2- (6- (4-^^>X^Jl/-7iy^y) -2-fcfU^>- 

2- <j^-3H-^>x-fs^;-jv- 5 --r ;u) -h°pu^>- i -^r 

JP) -X^/> A 

6 3T#etlfcl- (2- (6- (4-^^>XMZJ|/-7x; 

*>0 -2-h°Uv>-2— <;p-3H-^>x<5^/-;i/-5— - 
tfnU^>- 1 --r;i/) -x^/> it>?tT-A12mgO»fl/ 
>lmlifc te 7 j<^o. 0 0 3m 1 £#n;Lfc^ £JM£^ifiT 1 B#M 

7 4- (Ki e s e 1 ge 1™60F 2 54 , Ar t 5 7 44 (pOl/^&M) > ^ 

nom/^^y-jv= lo/i) tciilb, «^#/©^^;H*©i 

'H-NMR (CDC1 3 ) 5:1. 60-2. 4.0 (7H, m) , 3. 05a 

nd3. 08 (total3H, eachs), 3. 5 2 - 3. 9 0 (2H, 

m), 5. 13-5. 37 (1H, m) , 7. 08-7. 69 ( 5 H, m) , 

7. 83-7. 97 (3H, m) , 8. 35-8. 4 3 (1H, m) , 8. 6 

1 - 8 . 7 0 ( 1 H, m) 

ESI -MS (m/e) :4 7 7 [M + H] 

itm^tm: [a] 24 D (c = 0. 10 0, X^y-;i/) -4 6. 
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1- (2- (6- (4-^^>7M-JV-7x/^y) -2-fcf'J5?>- 
2 -spy- 3H-1>X<1 S.?V-)V- 5 )V) -tfn'J^>- 1 

-jL$>;y b 

^IW16 3T#5nfcl- (2- (6- (4-^^>XM^-7x; 
5 - 2 -t!U> ? >~ 2 -- f;p- 3H-^>XV5^V-;i/- 5 ->f ;io - 

tfDU^>- 1 — <;W -X*/> Xt>5 : t , 7-B4 4mg©If^?U 
> 1 m 1 mmz, Hk&ffltL 0 . 0 11ml £Jn*.fc&, EJfcStegfflT 1 P#Fbj 

-f- (Kieselgel™60F 2 54> Ar t 5 7 4 4 > 
10 n*;PA/^/-;v=i 0/1) tTlIL, SBMo+^MOi^ 

t 

ESI -MS (m/e) :4 7 7 [M + H] 

JtSBfe*: [al 24 D (c = 0. 10 0, JL*J-)V) +4 7. 7^ 

15 mmm 1 6 6 ■ 

2, 2, 2-hiJ7jVtD-l- (2- (6- (4-7MD-7i^ 

-2-b°uy>-2-^;i/-3H-^>y-<$^v-;i/-5--r;w) -bf 
□ us?>- i-<;i/) -x^y> 

4-7MP7iy-MfflUT 1 *1«16 2 (Ig2) ~ (IS 6) t 
20 M&7j&> £ ft » C fcT? ttiinetMt ^ia^-&t>it 5 Z.h\Z&X), 

'HNMR (CDC 1 3 ) 6:1. 96-2. 21 (3H, m) , 2. 31-2. 
43 (1H, m) , 3. 7 7 -4. 0 8 (2H, m) , 5. 47-5. 70 
(1H, m) , 6. 88-6. 91 (1H, m) , 7. 0 0-7. 0 8 (4H, 
25 m) , 7. 2 6 - 7. 5 0 (2H, m) , 7. 8 2 - 7.. 8 5 ( 1 H, m) , 
8. 31-8. 35 (1H, m) , 8. 57-8. 61 (1H, m) 
ESI -MS (m/e) : 471 [M + H] 



mm i e 7 
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1- (2- (6- (4-7Mn-7x/^y) -2-\±V*?>-2-'OV- 
4-7;P^-D7x/-;P$fflV^T, ^»J16 2 (X@2) ~ (1*18) £ 

'HNM (CDC1 3 ) (5:1. 83-2. 03 (6H, m) , 2. 32-2. 
41 (1H, m) , 3. 58-3. 86 (2H,m), 5. 26-5. 57 
(lH.m), 6. 96-7. 06 ( 5 H, m) , 7. 24-7. 35 (2H, 
m) , 7. 80-7. 88 (1H, m) , 8. 30-8. 37 (1H, m) , 
10 8. 56-8. 62 (1 H, m) 

ESI -MS (m/e) : 417 [M + H] 

mmm 1 6 8 

1- (2- (6- (4-7MD-7xy^y) -2-fcfU3?>-2 — f;P- 

15 3H-^>x-r j^/nikz 5 =dlik) -tfpu v>- i zrLik) -2-tF 

4-7Mn7i7-M|^ »16 2 (I@2) ~ (M7) i 
B«i&#8n?»&n&5- (4-7Mn-7i;^y) -2-t!U> ? >-2 

— r;i/-6-trpu^>-2— ' r;v- ih-^>x< 5^/-;v2 omg®7 

20 DD^Almliil;, ^U3-JH4. 5mg, N-tFD^M^/h 
'J7y-M»*l 2. 3mgRtfl - (3-^5 1 ;i/7$;7'Dhf;P) -3 

(K i e s e 1 g e 1™6 0F 254> Ar t 5 744 (^l^tttK) , 7 
25 OD^A/^;-JI/=lO/l) KlTSfSilU Si|{b-a-tl^f#fCo 

X HNMR (CDC 1 ,) 5:1. 88-2. 13 (3H, m), 2. 20-2. 
43 (1H, m) , 3. 40-4. 21 ( 4 H, m) , 5. 14-5. 60 
(1H, m) , 6. 85-7. 54 (7H, m), 7. 78-7. 86 (1H, 
m), 8. 29-8. 37 (1H, m) , 8. 56-8. 61 ( 1 H, m) 
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ESI -MS (m/e) :4 3 3 [M + H] 

mnm 1 e 9 

1- (2- (6- (4-7MD-7x/^y) - 2 - tf U v>- 2 — f 

5 3H-^>xy $yy-;p-5--r;i/) -tfau 1 -2-^h 

X HNMR (CDC 1 3 ) 5:1. 80-2. 41 (4H.ni), 3. 26-3. 
10 46 (3H, m) , 3. 52-4. 16 (4H, m), 5. 28-5. 60 
(lH.m), 6. 79-7. 57 (7H, m), 7. 77-7. 85 (1H, 
m), 8. 28-8. 38 (1H, m) , 8. 56-8. 62 ( 1 H, m) 
ESI -MS (m/e) : 44 7 [M + H] 

15 mnm 1 7 0 

1- (2- (6- (4-7MD-7x/4 : y) - 2 - g U V>- 2 JV- 

3H-^>x<^v~;]/-5--r;u) -trap v>- 1 -ov) - 3-71 
-ji/-yp;\°>-i-^-> 

3-7x^;k-7°Ot:^>i?^ffl^T, ^iSflJl 6 8 i:|Wia©7j^, ^tlfc 

: HNMR (CD C 1 3 ) 5:1. 82-3. 03 (8H,m), 3. 48-3. 
9 3 (2H, m) , 5. 13-5. 9 9 (1H, m) , 6. 8 2-7. 6 0 
(12H, m) , 7. 80-7. 08 (1H, m) , 8. 09-8. 39 (1 
25 H, m) , 8. 5 6- 8. 6 6 (1H, m) 
ES I -MS (m/e) : 5 0 7 [M + H] 



mm 1 7 1 
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(2- (6- (4-7MD-7i/^y) - 2 - fcf U g >~ 2 -< jkz 3 
H-^>x^^^y-;i/-5— f;W) -tfPU^>- 1 — Qk) - (2R) - 

fcfnUv>-2--fji/-^^y> 

^IW16 8t#6n&5- (4-7MP-7i^y) - 2 - tf U ^ 

5 >- 2 — r;v- e-t:oijj?>- 2 -«r;v- 1 h-^>x-t $.?v-)V2 om 

g©/7DP^;i/A lm 1 1 - t -7*h^y*M-JP-D-7 t DU > 

13. 8mg, N-k K M)7l/-;U*ft«H 2. 3mgW 

l- (3 -v*5P;i/75/7°Dtf;p) - 3 -x5P;kfr;i/^iM^ F&ft&i 5. 

io #5nfcli§4Mi-SHfMim l E&ifcSgi&K: 

y 4 — (NH TLC7°I/-h (FUJ I SILYSIA CHEMICA 

La®) , ^nD*ji/A/^^;-jv=3o/i) hthsuu mmit^m* 

15 1 HNMR (CDC 1 3 ) <5 : 0. 82-4. 00 (1 3H, m) , 5. 23- 
5.61 ( 1 H, m) , 6. 82-7. 5 9 ( 7 H, m) , 7. 78-7. 8 
8 (1H, m) , 8. 32-8. 3 9 ( 1 H, m) , 8. 57-8. 64 (1 
H, m) 

ESI —MS (m/e) : 47 2 [M + H] 

20 

mmm 1 7 2 

(2- (6- (4-7MD-7i7^y) - 2 - bf » J v>- 2 --f 3 

H-^>x-Y$^7-;i/- 5 ->f;w) -bfpu^>- 1 -- r;i/) -"(2S) - 
tf p u^>- 2 --ou-^y > 

25 l-t-7 s h^yM^-L-7 J 0'J>&i^T, *«Wl7 1tW« 

1 HNMR (CDC 1 3 ) 6:0. 82-4. 00 (13H.ni), 5. 23- 
5. 61 (1H, m) , 6. 82-7. 59 (7H, m), 7. 78-7. 8 
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8 (1H, m) , 8. 30-8. 39 (1H, m) , 8. 57-8. 64 (1 
H, m) . 
ESI -MS (m/e) :4 7 2 [M + H] 

5 nnm 1 7 3 

2-*J*3-)V7*J-l- (2- (6- (4-7MP-7i;^» - 2 - 
bfU^>-2--f;^-3H-^>X'1 > 5^y-;i/- 5 — f JV) -tfPUS?>- 

10 n\zmvtc^mxteznz ti%mt*w.%-£>t)i*:% c tied; d, mwwntv 

X HNMR (CD C 1 3 ) (5:1. 81-2. 57 (10H, m) , 2. 76- 
3. 9 6.C4H, m) , 5. 41-5. 62 (1H, m) , 6. 94-7. 3 
7 (7H. m) , 7. 81-7. 89 (1H, m) , 8. 33-8. 38 (1 
15 H, m) , 8. 5 9 -8. 6 8 (1H, m) 
ESI -MS (m/e) : 46 0 [M + H] 

mmm 174 

1 -. (2 - (6- (4-7MD-7x74 : '» - 2 - fcf'J v?>- 2 ->f JP- 

20 3H-^>x-r 5 --r M -bfa u^>- i --r;p) -t'da* 
>- 1 -a-> 

X HNMR (CDC 1 8 ) 5:0. 95-1. 24 (3H, m) , 1. 70-2. 
25 60 (6H, m) , 3. 52-3. 94 (2H, m) , 5. 24-5. 62 
(1H, m) , 6. 75-7. 66 (7H, m) , 7. 77-7. 92 (1H, 
m), 8. 27-8. 44 (1H, m) , 8. 52-8. 68 (1H, m) , 
10. 66-11. 08 (1H, m) 
ESI -MS (m/e) :43 1 [M + H] 
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175 

1- (2- (6- (4-7Jl/^-P-7xy4 1 '» -2-tfUS?>-2-^Jt/- 

5 i -Ory 

X HNMR (CDC1 3 ) 6:0. 70-1. 07 (3H, m), 1. 40-2. 
44 (8H, m), 3. 53-3. 91 (2H, m) , 5. 25-5. 60 
10 (1H, m), 6. 72-7. 66 (7H, m), 7. 80-7. 93 (1 H, 
m), 8. 30-8. 44 (1H, m) , 8. 53-8. 68 (1H, m) , 
10. 68-11. 18 ( 1 H, m) 
ESI -MS (m/e) : 445 [M + H] 

15 17 6 

1- (2- (6- (4-7MD-7i/^» - 2 - tf' jyy- 2 )V- 

3H-^>x-r$^y-;i/- 5 --r;i/) -bfnu^>- 1 -^m -3-hH 
g^>-7°PA°>- 1 -$-y 
3 -t I<n*'>^nt:t>8Sffl^T, H«J l 6 8 fcHfll©#fck nftfc: 

'HNMR (CDC 1 8 ) 6:1. 43-2. 7 3 (6H, m) , 3. 24-4. 
27 (5H, m) , 5. 24-5. 6 0 (1H, m) . 6. 7 5-7. 60 
(7H, m) , 7. 76-7. 88 (1H, ra) , 8. 27-8. 40 (1H, 
25 m) , 8. 53-8. 66 (1H, m) , 10. 44-11. 01 (1H, 
m) 

ESI -MS (m/e) :44 7 [M + H] 



■mm 17 7 
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1- (2- (6- (4-7MD-7x^y) - 2-VVi?>- 2-^ )U- 
3H-^>X-f S.^J-)l- 5-^)1) -bfP'J^>-l -4)V> -2-^9- 

n- t -7>^s/*;i/^-;i/-N-^^;i/^u>'>«ffl^T, H«ji7i 

: HNMR (CDC 1 3 ) 6:1. 82-2. 01 (3H, m) , 2. 43-2. 
56 (4H, m) , 3. 25-4. 15 (4H,m), 5. 32-5. 37 
(1H, m), 7. 00-7. 31 (4H, m), 7. 38-7. 58 (2H, 
10 m) , 8. 0 3 - 8. 0 8 (1H, ra) , 8. 3 7 -8. 4 3 (1H, m) , 
8. 69-8. 7 9 (1H, m) , 8. 80-8. 9 4 (1H, m) 
ESI -MS (m/e) :44 6 [M + H] 

mmm 1 7 8 

15 5- (4-7JPtD-7x;^y) -6- ( 1 - ^ ^ h°P U v 

>- 2 -- r - 2 - tf u s?>- 2 --r;i/- 1 h-^>x-t s m-jv 

- 2 — -T 6 - bfn'J 5?>- 2 — r;P- 1 H-^>X-f 5^l/-;P2 Omg 
ClttlfJUmlljlC h'Jxf;|/75>0. 0 1 m 1 RXfl&ik*?>7> 
20 ;i/5f?r:;i/0. 0 0 5 m 1 EJfi«£&fiT-*l«^L&. Km® 

»*«£ESSU #£ftfcM£#TO»JI^nTb^7^- (Kiese 
1 ge 1™60F 2 54> Ar t 5 7 44 (*)V9%M) , ^DO$W^^7 

X HNMR (CDC 1 3 ) 6 : 1. 8 0-2. 0 8 (3H, m) , 2. 28-2. 
25 42 (1H, m) , 2. 81and2. 84 ( t o t a 1 3 H, eachs) , 
3. 47-3. 7 4 (2H, m) , 5. 17-5. 37 (1H, m) , 6. 7 
9-7. 93 ( 8 H, m) , 8. 30-8. 37 ( 1 H, m) , 8. 57-8. 
6 1 (1H, m) 

ESI -MS (m/e) : 4 5 3 [M + H] 
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mmm 179 

5- (4-7MD-7x^y) -2-b°U^>-2--f;P-6- (1-fcf 
U $ Vy— 2 —-OV—t^u 'Jy> - 2 —-i)V) — 1 H-^>X-1' $ fVnJk 
5 6 8T#enfc5 - (4-7MD-7i^y) -2-tfUv 

>-2--f;i/-6-k:nU^>-2— f;l/- 1 H-'OXV 5 ^V-;H 7. 
lmg©I^-^2ml»l: 1 h U X^;l/7 5 > 0 . 0 13ml Rtf2 - 
7nn-fiJSy>6. 3mg^M»^, 3 »i«bfc. & 

!#&tifcMM4>JEWo?h^77^- [OD 
10 S-AS- 3 6 0 -CC (YMCttSD : 7k-7-feh-hU;i/- 0. 

'HNMR (CDC 1 3 ) 6:1. 98-2. 15 (3H, m), 2. 34-2. 
15 4 2 ( 1 H, m) , 3. 68-3. 78 (1 H, m) , 3. 90-4. 07 
(1H, m) , 5. 6 3 (1H, d, J = 8. 0Hz) , 6. 4 3 ( 1 H, b 
rs), 6. 87-7. 55 (7H,m), 7. 79-7. 8 4 (1 H, m) , 
8. 15-8. 34 (3H, m), 8. 55-8. 5 8 (1H, m) 
ESI -MS (m/e) : 45 3 [M + H] 

20 

mmm 1 8 o 

2- (2- (6- (4-7MD-7x/^y) - 2 - hf' J V>- 2 --f;]/- 

3H-^>x-rs^ > /-;u- 5 zrLik) - £pu v>- i — r;p)"-7-feh7 

25 lljim 6 8Tt#£>ftfc5- (4-7Jl/tU-7x;^y) -2~bfU> 5 > 
-2--f;l/-6-h°DU v>-2— r;P- lH-^>X^5^;-^2 Omg 
OTth-h'JJUmlMl:, M'JyAll. 4mg, &^3-F7-fe: 
1-75 H 11. lmg^JllfMnx., S«&^©tT-««^b7co S« 
#etlfcM^M4JjE»^PVh^^7^- (ODS-AS- 



1 
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3 6 0 -CC (YMCtS) IMftffi : *-7±b-hV )V- 0 . l%'hV7)V 

5 'HNMR (CDC 1 3 ) 5:1. 60-2. 04 (3H,m), 2. 20-2. 
13 (1H, m), 2. 80-2. 85 ( 1 H, m) , 3. 37-3. 4 4 
(2H, m) , 3. 96-4. 03 (1H, m) , 5. 41-5. 52 (1H, 
m), 6. 90-7. 3 4 (5H, m) , 7. 36-7. 39 (1H, m) , 

7. 65and8. 00 (total 1H, eachs), 7. 83-7. 8 
10 7 (1H, m), 8. 36-8. 39 (1H, m) , 8. 59-8. 64 (1 

H, m) 

ESI -MS (m/e) : 4 3 2 [M + H] 

mum isi 

15 2- (6- (4-7Ma-7i;^y) - 2 - M U 2 3 H- 

^>x-Y^^y-;v-5--r;i/) -HP'jy>-i-^M>i x^;i/xx 

H»l 6 8T#&tlfe5- (4-7MD-7xy^» -2-tf'J^> 
-2--f;i/-6-h°DU^>-2--f;i/- lH-^>X-f$^/-^2 Omg 
20 ©^>f>lml»S!l:, ij&»*5. 2mg^PD^iX^0. 00 

f#e»nfe^S^^M^l^D^h^^7^- (K i e s e 1 ge 1™6 0F 2 
B4 , A r t 5 7 4 4 {*)V9#m > ^nn*Jl/A/^^;-;i/=l 0/1) 

25 'HNMR (CDC 1 8 ) 6:1. 23-1. 31 (3H, m) , 1. 80-2. 
00 ( 3 H, m) , 2. 20-2. 39 ( 1 H, m) , 3. 50-3. 79 
(2H, m) , 3. 91-4. 17 (2H, m) , 5. 17-5. 38 (1H, 
m) , 6. 81-7. 63 (7H, m), 7. 77-7. 85 ( 1 H, m) , 

8. 28-8. 39 (1H, m) , 8. 55-8. 63 ( 1 H, m) 
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ESI -MS (m/e) : 44 7 [M + H] 

2- (6- (4-/^>XJ^-7x/^y) - 2 - tf U 2 
5 )V- 3H-^>X^5^/-;V- 5 — -if D'Jy>- 1 j^fljMjfWg 

HJ&#!|16 2 (IS 7) T#£>ft7c5 - (4-^^>^M-Jl/-7x/ + 

-» - 2 -tfu^>- 2 — r;i/- 6 -tfpu> ? >- 2 -- r;i/- iH-^>x-r 

10 >5mgR^y5/7>thU tf-JVi/V )V0 . 0 2 9 m 1 SJW^dn^., 

¥77 4- (ODS-AS- 3 6 0 -CC (YMCttS) : #-7"fe h 

l HNMR (CDC 1 3 ) <5 : 1. 8 3 - 2. 0 9 (3 H, m) , 2. 22-2. 
40 (1H, m) , 3. 07 (3H, s) , 3. 56-3. 82 (2H, m), 
4 . .3 5 a n d 4 . 62 ( t o t a 1 2 H, eachbrs), 5. 01-5. 
20 20 (1 H, m) , 7. 08-7. 95 (8H, m) , 8. 34-8. 40 
(1H, m) , 8. 6 2-8. 6 4 (1H, m) 
ESI -MS (m/e) : 4 7 8 [M + H] 

mmm 1 8 3 - 1 , 1 8 3 - 2 

25 2 - (6 - (4 -^^>X;1/4n-;1/-7x/ - 2 - b° U 2 

;v-3H-^>x^$^/-;i/- 5 z^fjk) -h°PU v>- l -ioM^^ 
ms^yi 8 2-e#e>nfc^-fe5#©2 - (6- (4-^^>^;v^-;i/- 

7 x y * -» - 2 - tr U 5? > - 2 - -f ;p - 3 H - ^ >X-f 5 ^ - 5 — i 
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;W -t?OU5?>-l-*;W#*U-5 HI 0mg*m«ffl*?A (CHI 
RALPAK AD 2cm(f>X25cmL (^.•fe.JWfe^Illitttt) , 
ft : ^i^>/X^y-;i/ 2 0/8 0 , fl£jg : lOml/min) CT^f 
$HMU X+>^T-A (i£&Bf PpI : IT. 9m in) , X+>^;*"?-B 
5 (fi8#H#W: 2 7. 6m in) &*n-£ttfiftH#£bT*§&. 
X^->^^— A 

ESI -MS (m/e) : 47 8 [M + H] 

JfcKBfe*: [a] 24 D (c = 0. 10 0, X*y-;» -2 7. 4^ 
X^->5=-*T— B 
10 ESI -MS (m/e) :4 7 8 [M + H] 

JtHftft: [a] 24 D (c = 0. 100, X^/-;i/) +28. 4^ 

MM 1 8 4 

2- (6- (4-7;i/tD-7i;^'» - 2 -bf U-^>- 2 — 3H- 

15 s^v-;u- 5 ~ fjk) - tf p u v>- 1 -a h 

mmmi 6 8T?f»&n&5- (4-7MD-7x;^» -2-tfU> ? > 

-2-<;i/-6-h°uy^>-2-^;u- ih-^>x^5^;-jI/3 i. 2 

~>7 >S? h U U ;P 0 . 0 5 9ml ^JllfMn^L E««[*SaiT?— 

fee tt&&tf«fg& #6nfc»**ji»ffi4'JE«#^OTH^7-f- (OD 
S-AS-3 6 0-CC (YMCfl) HIS : 7jc-y-fe h - H ij 0 . 1 

l HNMR (CDC 1 3 ) (5:1. 88-2. 08 (3H, m) , 2. 32-2. 
25 48 (1H, m) , 3. 62-3. 87 (2H, m) , 4. 34and4. 7 
1 (total 2H, eachbrs), 5. 15-5. 30 ( 1 H, m) , 
6. 91-7. 73 (7H,m), 7. 81-7. 87 (1H, m) , 8. 3 
1-8. 37 (1H, m), 8. 59-8. 61 ( 1 H, m) 
ESI -MS (m/e) : 418 [M + H] 
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mnm 185-1,185-2 

2- (6- (4-7MD-7x;^-» - 2 -HU v>~ 2 — 3H- 

^>X-T 5^/~;i/- 5 — r JP) -bfau v>- 1 F x^> 

»Ml 8 4T#etlfc^-fe5#:©2 - (6- (4-7J^a-7i/^ 

s» -2-tfu^>-2--r;i/-3H-^>xW5yy-;p-5--r;i/) -tf 

nUv>- 1 H 9. 0 mg 7 A (CHI R AL 

PAK AD 2 cm(i)X 2 5 cmL (^tJMtflitl) , iftffi : A 
10 2 -XnAV-;!/ 5 0/5 0, »6g: 1 Oml/mi n) fcTft¥ 

#$!IU X^>^T-A (fi^tUf Pel : 12. lmin) , X:h>5F;tT-B 
(«Rf«FM: 2 6. 9m in) £*n-6nSfiH#£ LTfcfc. 

ES I -MS (m/e) : 418 [M + H] 
15 X^^JfrT— B 

ESI -MS (m/e) :418 [M + H] 

HMFll 18 6 

2-. (6- (4->?^^M;Wt : &-f;V-7x;^'» -2-tfU3?>-2- 

20 -r;i/- 3H-^>xy 5 — r;i/) -tf pus?>- 1 -fl^ff^u- 

4-tFn+y-N, N-^^-^>X75 K&fflWC, H»J 1 6 2 
(IS 2) ~ (IS 7) , Rtf^JfiMl 8 2iR*0>6rj5fe, ^tl^Cfc^ffi 

25 #fc 0 

'HNMR (CD C 1 3 ) (5:1. 85-2. 07 (3H, m) , 2. 28-2. 
43 ( 1 H, m) , 3. 00-3. 18 (6H, m) , 3. 60-3. 80 
(2H, m) , 5. 10-5. 23 ( 1 H, m) , 7. 01-7. 76 (7H,. 
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m) , 7. 83-7. 88 (1 H, m) , 8. 33-8. 39 (1 H, m) , 

8. 63-8. 64 (1 H, m) 

ESI -MS (m/e) : 471 [M + H] 

5 $mM 1 8 7 - 1, 1 8 7-2 

2- (6- {A-V^M)Vn^)V-yx.J^z/) -2-bf'Jv?>-2- 

H»J1 8 6"P#6nft7'fe5#©2- (6- (4-^^^*^A'^-f 
10 Jl/-7i^y) -2-h°U^>-2 — ()]/- 3H-^>X^ 

5— f;W -fcrnU$>>-l-#;p5j?*'!J-5 K7 2. 2mgmMA7 
A (CHIRALPAK AD 2cm^)X2 5cmL (^tJW^Iitt 
fi) . ^fjffi : A^ij->/x^/-;i/ 4 0/6 0, ffiS : 10ml /mi 
n) tCTft¥#SIU X"+>^:+V-A (mm: 18. lmin), X+ 
15 >^v-B (««fNpK:2 3. 9m in) ttMtl&&WWtLxmZo 

ES I -MS (m/e) : 471 [M + H] 
X^>^^"^-B 

ESI -MS (m/e) ; 471 [M + H] 

20 

mmm 1 s 8 

2- (6- (4-7;VtD-7x;^» -2-HU> ? >-2—f;i/-3H- 

^>X-f $^V-;W-5--r;i/) -h°nUv>-i-7j;i/^>mxj L ;i/7$ H 

'H-NMR (CDC 1 3 ) 6 : 0. 9 4- 1. 0 7 (3H, m) , 1. 80- 
2. 03 ( 3 H, m) , 2. 25-2. 41 ( 1 H, m) , 3. 10-3. 2. 
6 (2H, m) , 3. 57-3. 7 4 (2 H, m) , 4. 02-4. 14 (1 
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H, m) , 5. 07-5. 23 (1 H, m) , 6. 85-7. 66 (7H, 
m) , 7. 78-7. 8 5 (1H, m) , 8. 30.- 8. 38 ( 1 H, m) , 
8. 54-8. 63(1 H,m) 
ESI -MS (m/e) :44 6 [M + H] 

5 

mmm 1 8 9 

1- (2- (6- (4-7Mn-7x;4-» iilzL^7^>^l^Llk= 

3H-^>X-f $^/-;i/-5— ijk) -hfnu^^-i— Qk) -x^y> 

10 (is 8) tmmttm, zn\zmcttmx\zz.nz t%mt*&fr&t)ik 

X HNMR (CDC 1 3 ) 5:1. 86-2. 08 (7H, m) , 3. 37-3. 
90 (2H, m) , 5. 27-5. 55 (1H, m) , 6. 76-7. 64 
(6H, m) , 8. 32 - 8. 62 (2H,m), 9. 53-9. 56 (1H, 
15 m) 

ESI -MS (m/e) : 418 [M + H] 

mmm 190 

1 - .( 2 - (6- (4-7MD-7x^-» - 2 -^TV-)l- 2 — f 
20 ^-3H-^>X-f5^/-;i/-5-^Jl/) -tfg U> ? >- 1 z^fjk) 

z> 

?77HI/- 2 -*M^7^rk H^ffl^t, «#ijl6 2 (IS 6) 
~ (IS 8) £faflifc:frft, JltlfcipDfc^feXttlinexkSfetSilfl^t) 

25 X HNMR (CDC 1 3 ) (5:1. 60-2. 23 (6H, m), 2. 24-2. 
43 (1H, m) , 3. 50-3. 8 8 (2H, m) , 5. 28-5. 57 
(1H, m) , 6. 64-7. 62 (7H, m), 7. 89-7. 94 (1H, 
m) 

ESI -MS (m/e) :4 2 3 [M + H] 



WO 2005/063738 PCT/JP2004/019843 

240 

mmm 191 

(1- (6- (4-^^>7Mzji/-7xy^-» -2-kruv>-2--r 

5 

mxnz.n6tnmt^m.^t>^^>z\t\z^v, afi@fttix#fc„ 

X HNMR (CDC 1 3 ) 6:1. 64-1. 92 (3H, m) , 1. 97-2. 

06 (1H, m) , 3. 00-3. 12 (1H, m), 3. 04 (3 H, s), 
10 3. 3 8-3. 4 6 (1H, m) , 3. 5 3- 3. 6 4 (2H, m) , 3 . 8 

4 (1H, brs), 6. 98 (2H, d, J = 8. 6Hz), 7. lOan 
d7. 22 (total 1H, eachs), 7. 33-7. 40 (1H, 
m) , 7. 50-7. 57 (1H, m) , 7. 80-7. 90 (3H,m) 8. 
34-8. 41 (1H, m) , 8. 62-8. 63 (1H, m) 
15 ESI -MS (m/e) : 4 6 5 [M + H] 

19 2 

l- (6- (4 -^^>7;;V7iN-;i/-7xy^'» -2-tfUv>-2 — r 
;p-.3H-^>x-rg^V-;p- 5 -<iM -t?p'j^> - 2 -#;i^>i£ 
20 2Lf2k3L£2i2k 

d, L-ynu> ^wnxTJUii^fflUT, mmmi stmmvx 

'HNMR (CD C 1 3 ) 6:1. 83-2. 03 (3H, m) , 2. 20-2. 
25 2 8 (1 H, m) , 3. 0 5 (3H, s) , 3. 2 0 - 3. 8 6 (2H, m) , 
3. 54 (3H, s) , 4. 2 8-4. 5 3 ( 1 H, m) , 6. 91-7. 3 

7 (3H. m) . 7. 32-7. 38 (2H, m) 7. 81-7. 87 (3H, 
m), 8. 30-8. 39 (1 H, m) , 8. 61-8. 62 ( 1 H, m) 
ESI -MS (m/e) :4 9 3 [M + H] 
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rn&m 193 

1- (6- (4-^^>XJ^Jl/-7xy^y) -2-tfU v>-2--T 

ikz 3 H-^>X-r 5 -^f;io - if p u 2 -jjji/^>g£ 

5 ^^;pt$ h 

'HNMR (CDC 1 3 ) 6:1. 8 0 - 2. 0 3 (3H, m) , 2. 25-2. 

10 4 0 (1H, m) , 2. 4 6 - 2. 5 3 (3H, m) , 3. 0 6 (3H, s) , 
3. 20-3. 26 (1H. m) , 3. 60-3. 78 (1H, m) , 4. 1 
8-4. 24 (1H, m) , 7. 02-7. 60 (3H, m) , 7. 03 (2 
H, d, J = 9. 0Hz) , 7. 8 2 - 7. 9 2 ( 1 H, m) , 7. 89 (2 
H, d, J = 9. 0Hz) , 8. 35 (1H, d, J = 7. 4Hz) , 8. 6 

15 3 (1H, d, J = 4. 7Hz) 

ESI -MS (m/e) : 4 9 2 [M+H] 

nmm 194 

1-. (6- (4-/^>X^-;|/-7x;^j/) -2-gU5?>-2-^ 

20 3 h - ^ >Xd 5 y v/nik - 5 - ± )i) - tf □ u 2> - 2 - a ji^fr-frs 

fro 

25 X HNMR (CDC 1 3 ) 6:1. 91-2. 03 (3H, m) , 2. 26-2. 
50 ( 1 H, m) , 3. 02and3. 06 ( t o t a 1 3 H, eachs), 
3. 18-3. 2 8 ( 1 H, m) , 3. 63-3. 91 ( 1 H, m) , 4. 1 
3-4. 29 (1H, m) , 6. 0 4-6. 3 3 (1H, m) , 6. 86-7. 
28 (4H.ni), 7. 37-7. 41 ( 1 H, m) , 7. 48-7. 54 
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(1H, m) , 7. 80-7. 92 (3H, m) , 8. 34-8. 38 ( 1 H, • 
m) , 8 . 4 8 - 8 . 6 3 ( 1 H, m) 
ESI -MS (m/e) :4 7 8 [M+H] 

5 mMW 19 5 

1- (2- (6- (4-7i^D-7x;^-» -2-tf US?>-2— -Ql/- 

3H-^>y-rs^y-;p- 5— r;i/) -h°^u> ? >- 1 -- r ju) -x^y> 
(igi) 

2- (2-7JVtO-5--hD-7i^JV) -tfU^ 
10 3-7*a : E-4-7;W^-U-Xhn^>if>2. 1 g t 2- h'J^^l/X 
X-tfUv>2. 3g©l, 4-yW>20mlgIHfh7^Xb'J 
7i-M77>f>/t7y7A0. 5 5g£Sn;l, ^I^-HttilStl 

15 $*J"J*y;W5A^n7h^77>f- (M&JS : ^^//St^x^u 

= 7/i) t<kD«®u mmfc&®*n&mfothTmco 

(X@2) 

2- (2- (4-7MO-7x/^y) - 5 -ZhD-7x^JW - tf U 

20 4-7JM-D-3 -fcrUS^n hD^>-tf>6. 0 0mgt4-7Jl/tD- 
7i/-JV3 4 7mg©y^fMM75Hl OmlK, U A 

7 1 3mg£5nx., 0 0£TlP#Ka£#Lfc. EJfcttfc* 

25 A^D?h^77-f- (S^M : ^t>/9ftlf;H5/l) fc<£«9*f 
(18 3) 

(4- (4-7MD-7x7^y) - 3 - tf U $»- 2 -^jH7x- , 
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2- (2- (4-7MD-7x/^» -5--hD-7i-JW -tfU 
y>8 4 0mgOStx5 : JH Oml^fcl 0%A^v^A-^M^l 0 

o77>10mlMi;, rMy-t-^jH. 5g£Jn*.> 6 

osn^&&#b&. ii^essl, nztifrmm* 

i»J*TO7A7n7hif77>{- (MUM: A^+h>/^x5 L ^= 1 
0/1) KJ^MSfU Mfc£&£GfeB#£UT#fc. 
10 (IS 4) 

1- (2- (5-757-2- (4-7Mn-7i^y) -7x~ 

;W -tf^Uv>-i-^;p) -x^y>©^ 

(4- (4-7J^n-7x7^y) - 3 - tf U 5* > - 2 --f JP- 7 x ~ 
-AMS^t-T'^XTxfJVS 00mgOI^y-JP2 Oml mW. 
15 fc, iS 7 x|^o. 3m 1 1 1 0 X^y^OA-mmmUl 0 Omg£flD;L M 

rascu te&«#£ 0 #e>tifem*^^4^mm-i, 4-v^ 
t>M5mitigiu s^^^^iM^Lfeo Kfomzmmw 

(I@5) 

1- (2- (5-757-2- (4-7Jl/^n-7xy^>-) -4-~h 
25 D-7iZJ|/) -tf^Ui^>- 1 — -XZJXD&fc 

1- (2- (5-757-2- (4-7JWD-7i/^-7) -7iZ 
-tf^»Jv>- 1 --r;i/) -X^;>19 0mg©hU7MnStlm 
liMfc> M*U^7A6 4mg§iPA, R^^MT-^M^Lfeo R 
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(IS 6) 

5 1- (2- (6- (4-7Mn-7i/^y) - 2 - tf U S»- 2 — f 
©MB 

1- (2- (5-757-2- (4-7MD-7x7^» -4-~h 

d-7x-;p) -tf^uv>-i— r;i/).-x*/>i 8 0mgoi^/-;i/ 
10 lOmlMt SPB7*-xyfr;H»«E5 Omg^M, EJ&m&Tkm&M 

fiEft^l7 1mg#fc. #£ft£ffl£/&#/5 Omg£N-*5P;i/t!nD F>1 
ral »> eu$?>-2-*;^u-T;P7 i tHl 6mg5M, Kit®. 
SMT?3 0»lfc o £j&*K:7KfcJnA, IlifJUrjiliiU 111^ 

RfoM'ayQ&Mffltt'JEt&fc&ni'btfyyj — (ODS-AS-3 6 0-CC 
(YMCttI) iifi:7|c-7i:h-biJJl/-0. l%h'J7Moii) 

> 1 HN.MR (CDC 1 3 ) 0 : 1. 6 0 - 1. 8 5 (3H, m) . 1. 9 2-2. 
20 09 ( 5 H, m) , 2. 22-2. 30 ( 1 H, m) , 3. 50-3. 78 
(2H, m) , 5. 35-5. 38 ( 1 H, m) , 6. 94-7. 08 (5H, 
m) , 7. 3 2 -7. 3 8 (2H, m) , 7. 8 4-7. 8 9 (1H, m) , 
8. 3 5 -8. 3 8 (1H, m) , 8. 6 2-8. 6 7 ( 1 H, m) " 
ESI -MS (m/e) : 431 [M+H] 

25 

mmm 1 9 6 

5- (2-y7;-7i7^» -2-h°U> ? >-2— <;|/-6- (6~** 
>7JMN-;i,-bfU^>-3-- QM^vO - lH-^>X-r5^V-Jl/ 

(Igl) 
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(3-7Mn-4-tFD + y-7x"JW -#;WU>fc tert- 

3-7MD-4-hHn^>" hD^>-£>6. .15g, 
t e r t -7*3^1/9 3 Omg©^/-;H o Omlglil, 1 0%A°^7 

(Ig2) 

(3 -y)V3ru-4- (6 -^^>x;p^-;i/-t°u> ? >- 3--r ^3-* 

(Ml) Tfc&ttfc (3-7Mn-4-tHn^>-7x-;W 
A*5>$ tert-7fJHXfiH. 7 4 g ©N- *^;i/tf P U SV > 5 
OmlMfc, 5-^pn-2-^^>^;^-;p-tfUv>4. oog, R 

D-? ^^- (IiM:A^>/i^x^=i/i) KTltaSfU 
(XS3) 

5 -7)V*u-4- (6 - *^>x;i/*x,i,-fcfu^>- 3 --ni/^-* 

-2-" hn-7x"J|/75>©^ 

COS2) mzntc (3-7,1^0-4- (6-^^>x;^-;p-tfu 

i?>- 3 -- f ;i^*>0 -7xXJV) -#;i,A$ t e r t -V^X7< 

7^3. 3 8 g(7)hU7;^ara3 5ml«, W^'J^AO. 98g 
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(184) 

5- (2-y7/-7i;^y) -4- ( 6 - ;* $ >7>)Vft~)l- tf >J 
>- 3 — T )btt*s) -2--hD-7x-Jl/75>©^ 

(IS 3) Tf#^tlfc 5 -7;i/^D-4- (6-^^>7.;u^-;i/-tfu v 
5 >-3-<;l/^-» -2-- hP-7x-;i/J^>l 5 OmgON-^WP 
tfDU^y >2m 1 mmz, 2-bFn^>-'Ov f - h»j;V6 Omg, Jfctf 

. (IS 5) 

10 4- (2-y7;-7x7+y) -5- ( 6 - * * \> y S> 

>-3— f;i/^-» 1, 2 -y7$>CD^ 

(IS 4) T#6tlfc5- (2-y7/-7x;^y) -4- (6-;**> 

tr u 3 -4frOr**s) - 2 - - bn-7x-ji/7> > l 6 

(IS 6.) 

5- (2-y7/-7x;+y) - 2 - tf U 9 J>- 2 — OU- 6 - (6-^ 
20 ggii 

(185) T#^n^4- (2-y7/-7x/ + y) -5- (6-j**> 
7>)V*-)V-VV*»-3-'()Vttzs) l, 2 -^T5>3 7 

mgO^y-JUmlglt t?>J 2 -AM^D-y^ft HO. 0 
0 7ml fttf- hD^>if>0. 5ml£Jn*.» 2 OSCT-»ft 

(£Mj$*£ : ^nn*;UA / / ^^y-;p=2 o/i) , msftmmm 

ZU-^Ytfy? 4- (KieselgelTM60F254> Art5744 

(*)V9%m) , 700^/^^7-^=15/1) mat 
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X HNMR (CD3OD) 5:3. 20 (3H, s) , 6. 94 (1H, d, J 
= 7. 8Hz), 7. 22 (1H, t, 3 = 7. ?Hz) , 7. 41-7. 4 
7 (1H, m) , 7. 47 (1H, t, J = 7. 8Hz), 7. 53 (1H, 
dd, 3 = 7. 8, 2. 3Hz) , 7. 56-7. 61 ( 1 H, m) , 7. 6 
6 (1H, d, 3 = 7. 8Hz) , 7. 72 (1H, s) , 7. 78 (1H, 
s) , 8. 04 (1H, d, J = 7. 8Hz) , 8. 26 ( 1 H, d, J = 2. 
3Hz) , 8. 35 (1H, d, 3 = 7. 8Hz) , 8. 80 (1H, d, J 
= 4. 7Hz) 

ESI -MS (m/e) : 4 84 [M + H] 

mmm 197 

5- (2-yy;-7xy^y) -2-tf7i?>-2-^-6- (6-j*g 

>x;p»n;p- if u >?>- 3 — r - 1 H-^>xV $ 
^«J19 6 (IS 5) 7?#6nfc4- (2-y7/-7i/ + y) -5- 
(6-^^>x;^-^-t!U^>-3--r;j/^v) -^>if>-l, 2- 

v75>7 2mg0i;^fWM7$ F2ml«> t!^>- 2 -#;|/ 

*>®2 1mg, hHn^>yh'J7^5 2mg, Rtfl- (3-i? 

p<^;i/75/yDtf;i/) -3-X5 1 MMy<5H--II?l5 2mg^jD 

HhU7;^P^^>y;;i/^>i?-r ^T-Jl/tf7A2 Omg&Jn;^ SMSl 
6 0fl^T2l$W»#Lfc. Efcfcfc, BSx^KCTtRb, fiftSIMc, 

^;UA/p<^y-;i/=3 o/i) , WMffiii^n?h^ 7 7^- (k i 

eselgelTM60F254, Art5744 (*;i/;7#:gS!) , pnuft 

;PA/^^y-;i/=i o/i) ctiiL^ iiM^i#tLt#fe, 
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1 HNMR (CD 3 OD) 5:3. 2 0 (3H, s) , 6. 9 3 (1H, d, J 
= 7. 6Hz) , 7. 21 (1H, t, J = 7. 6.H2) , 7. 43 (1H, 
dd, J = 8. 6, 2. 3Hz) , 7. 58 (1H, t, J = 7. 6Hz) , 
7. 66 (1H, d, J = 7. 6Hz) , 7. 6 7 - 7. 9 0 (2H, m) , 
5 8. 0 3 (1H, d, J = 8. 6Hz) , 8. 25 (1H, d, J = 2. 3H 
z) , 8. 74 (1H, d, J = 2. 3Hz) , 8. 81 (1H, d, J = 2. 
3Hz) , 9. 53 (1H, s) 
ESI -MS (m/e) : 48 5 [M + H] 

io nnm 1 9 8 

5- (2-^JVA ; E-fJl/-7x7^y) - 2 - bf U v>- 2 )V- 6 - 
(6-p^>X;Ufr-;i/-tfU v>-3 — lik^vQ - 1H-^>XV5^ 

llil 9 6T#£tlfc5- (2->7;-7i7 + i/) -2-t?Uv>- 
15 2--<;P-6- (6 -*#>7JI/3ftnJV- HU^>- 3 -- Ol/tf+SO -1 

'HNMR (CD 3 OD) (5:3. 23 (3H, s) , 6. 85-6. 91 (1 
20 H, m) , 7. 17 ( 1 H, t, J = 7. 8 H z ). , 7. 40-7. 45 (2 

H, m) , 7. 53 (1H, dd, J = 7. 8, 4. 3Hz) , 7. 55-7. 

78 (1H, m) , 7. 88 ( 1 H, dd, J = 7. 8, 2. 3Hz) , 7. 

99 (1H, d, J = 8. 6Hz), 8. 02 ( 1 H, t d, J = 7. 8, 2. 

3Hz) , 8. 27 (1H, d, J = 2. 3Hz) , 8. 34 ( 1 H, d, J 
25 =7. 8Hz) , 8. 78 (1H, d, J=4. 3Hz) 

ES I -MS (m/e) : 5 0 2 [M + H] 



mmm 199 
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5- (2-ijM^JH7i/^y) - 2 -b°^v>- 2 6 - 

( 6 - ^ >t; jkfr - ;i/ - tf u 2 > - 3 - -f - 1 h - g >xy 5 £ 

2--r;u-6- (6-^^>x;u*-;i,-if ue^>- 3--r;i/^-^x) -1 

• 'HNMR (CD3OD) 5:3. 22 (3H, s) , 6. 87-6. 91 (1 
H, m) , 7. 15-7. 22 ( 1 H, m) , 7. 41-7. 46 (2H, 
m) , 7. 51-7. 85 (2H, m) , 7. 87 (1H, dd, J = 7. 8, 
2. 3Hz), 7. 99 (1H, d, J = 7. 8Hz) , 8. 25-8. 28 
(1H, m) , 8. 73-8. 75 (1H, m) , 8. 80-8. 82 (1H, 
m) , 9. 5 1-9. 54 (1H, m) 
ES I -MS (m/e) : 5 0 3 [M + H] 

mmm 200 

5- (2-7J^D-7x;^» -2-h°U^>-2-^-6- (6-* 

H«J196 (113) T#e>tLfc5-7;i/^P-4- (6-^>*;|/* 
z:;i/-t:U^>-3-<;k^v) -2--hn-7x-J|,75X &1C£2- 
7J^D7x;-Mffl^T, ^»J19 6 (X@4) ~ (Xg6) £|WUt© 

'HNMR (CDC 1 3 ) 5:3. 20 (3H, s) , 6. 97-7. 04 (1 
H, m) , 7. 05-7. 15 (3H, m) , 7. 33 (1/2H, dd, J 
= 8. 8, 2. 8H2) , 7. 34 (1/2H, dd, J = 8. 8, 2. 8H 
z) , 7. 3 6-7. 4 2 (1H, m) , 7. 42 (1/2H, s) , 7. 7 
0 (1/2 H, s), 7. 86-7. 91 ( 1 H, m) , 7. 99 (1/2 H, 
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d. J = 8. 8Hz) , 8. 00 (1/2H, d, J = 8. 8Hz) , 8. 3 

4- 8. 40 (1H, m), 8. 44 (1H, d,.J = 2. 8Hz) , 8. 6 
1-8. 65 (1H, m) , 10. 85 (1/2 H, brs), 10. 96 
(1/2H, b r s) 

ESI -MS (m/e) : 4 7 7 [M + H] 

mmm2 o 1 

5- (2-7MD-7x;^» -2-b:^v>-2-^;l/-6- (6-* 

^»J2 0 0T#5>nfc4- (2-7MD-7xy^y) -5- (6-* 
^>X;i/^n;i/-tT US?/- 3 — f l, 2-y75X 

2 HNMR (CDC 1 ,) 5:3. 21 ( 3 H, s) , 7. 02-7. 08 (1 
H, m) , 7. 0 9-7. 17 (3H, m) , 7. 11 (1/2H, s) , 7. 
34 (1/2H, dd, J = 8. 6, 2. 7Hz) , 7. 36 (1/2H, d 
d, J = 8. 6, 2. 7Hz) , 7. 42 (1/2H, s) , 7. 43 (1/ 
2H, s) , 7. 74 (1/2H, s) , 8. 01 (1/2H, d, J = 8. 
6Hz) , 8. 02 (1/2H, d, J = 8. 6Hz) , 8. 46 (1H, d, 
J = 2. 7Hz), 8. 58 (1/2 H, dd, J = 2. 7, 1. 6Hz), 
8. 60 (1/2H, dd, J = 2. 7, 1. 6Hz) , 8. 67 (1/2H, 
d, J=2. 7Hz) , 8. 68 (1/2H, d, J = 2. 7 H z ) , 9. 5 
9 (1/2H, d, J = l. 6Hz) , 9. 62 (1/2H, d, J = l. 6 
Hz), 10. 47 (1/2H, brs), 10. 61 (1/2H, brs) 
ESI -MS (m/e) :4 7 8 [M + H] 



MM 2 0 2 
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5- (2-7 Mn-7x7^» -2- (lH-tf7V-Jl/-3- Y jfl^ 

6- (6-;^>x;i^-;)/-h°U^>-3--f jM^yp -1H-^>^V 

^»!I2 0 0Tl#Snrc4- (2-7MD-7x;^y) -5- (6-p< 

1 SmgOy^^MMTS H 0 . 5ml}§$^ 1 H — t:^ '/—;!/— 3 - 
^Jl/^+l-TJl/^t: H3. 9mg5rip^., KfoWiZ 9 OftfcT 3 0#WJj«#L 
fc. «£MM£U ^5nfcS$S^*i^D7hif77^- (Ki 
eselgelTM60F 2 5 4; Art5744 (tJVZftM.) , ^DD* 
)V2±/*?J-)\,= %/l) CTISU «H^*ftaftH#tbT#fc. 
l HNMR (CDC1 3 ) 6:3. 2 0 (3H, s) , 6. 9 4- 6. 9 9 (1 
H, m) , 7. 0 1-7. 15 (4H, m) , 7'. 2 5 - 7. 6 5 (2H, 
m) , 7. 31 <1H, dd, J = 8. 9, 2. 7Hz), 7. 66 ( 1 H, 
d, 3 = 2. 3Hz) , 7. 98 (1H, d, J = 8. 9Hz), 8. 40 

(1H, d, 3 = 2. 7Hz) 
ESI -MS (m/e) :4 6 6 [M + H] 

2 0 3 

5-,(2-7MD-7x^y) -2- ( 1 1 H- bf 7 

3 — f - 6- (6-^^>7>;i/^nji/-bfu^>-3--r;i,^'» - i 

*«5«2 0 0T?#6tlfc4- (2-7MD-7x; + y) -5- (6-* 
^>X;^n;W-kru^>-3— -Ok**^) -^>if>-l, 2-y75> 
15mgC^^*M75H0. 5mllit 1 -*3MU- 1 H- ¥7 
V—)l-3-%)Vtf>tit4. 3mg, k Hn^^^>yhU7\/-Jl/6. Om 

g, Wi- (3-vp<^75y7°otf;p) -3-x^;^;i/^^$ f • 

Hti^f 8. 5mg£inA, M^^flT-W^Lfc. * 
£MM*U #5Mitp-h;n>7,j^>t3mg^M 1 H^tt 
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^07h^77^- (KieselgelTM60F2 5 4, Art5744 

l HNMR (CDC1.) 5:3. 19 (3H, s) . 3. 97 (3H, s) , 
6. 94-7. 00 (1H, m) , 6. 99 (1/2 H, brs), 7. 0 
0-7. 14 (4H, m) , 7. 2 7 - 7. 3 3 ( 1 H, m) , 7. 30 (1 
/2H, brs), 7. 40 (1/2 H, brs), 7. 46 (1H, d. J 
= 2. 4Hz), 7. 65 (1/2 H, brs), 7. 98 (1H, d, J = 
8. 8Hz) , 8. 42 (1H, d, J = 2. 7Hz) 
ESI -MS (m/e) : 48 0 [M + H] 

mmm 204 

5- (2- ^DD-7i;^» - 2 - hi U v ? >- 2 — f Jl^- 6 - (6-** 

(IS1) 

4- (2-^DQ7i;^» -5- (6 -^>7Jt^-;i/-tfU s?>- 
3-<;P^-» -^>if>-l, 2 -y75>0^ 

H»J19 6 (XS3) Tl#e,n^5-7;^D-4- (6^^^>^;i,* 
-^-k 1 >Jy>-3-^j^y) -2-~ hD-7x~;i/75>, R^2- 
^DD7x;-Mffl^ «f!ll9 6 (Ig 4) - (Ig 5 ) tmm<Djj 

(IS 2) 

5- (2-^DD-7x;^» - 2 -If Ui^>- 2 — f 6 - (6-* 
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(ISD T#f>nfc4- (2-^nD7x7^y) -5- (6-**>X 
;^-;l/-tfUv>-3— -^>if>-l, 2-^75>3 5m 

t H (1 : 1) ©1M**/-;HM0. 2 6m 1 £JD;SL MM£ 6 Og^C 

ifyy^- [ODS-AS- 3 6 0-CC (YMCtS) ^M:7K-T-feh 

10 'HNMR (CD 3 OD) 6:3. 17 (3H, s) , 6. 92 (1H, d, J 
= 8. 0Hz), 7. 07 (1H, t, J = 8. 0Hz), 7. 22 (1H, 
t, J = 8. 0Hz) , 7. 2 6-7. 6 6 (4H, m) , 7. 66-7. 8 
0 (1H, brs) , 7. 90-8. 08 (2H,m), 8. 29 ( 1 H, d, 
J = 8. 0Hz) , 8. 31 (1H, d, J = 2. 4Hz) , 8. 72 ( 1 H, 

15 s) 

ESI -MS (m/e) : 49 3 [M + H] 

mmm 205 

20 >x;^n;i.-tf u^>-3-^;i/^-» - iH-^>x-rs^V-;i/ 

*»j2 0 4 (isi) T#e>nfc4- (2-^an-7x;^» -5- 

(6-^^>^;i/3j>-JU-t!U> J >-3— -^>if>-l, 2- 
y75>3 8mgON-/f;HfnU^y>0. 5mlMl;, t?5 
V y - 2 - -f 5 x— h (Pyrazine-2-carboximidic 
25 acid methyl ester) 1 5mgRW^>x;^>fO. 0 
0 6 5ml &JD^L, 1 2 0gtIT2 0#KS£#Lfc. S*«i*a»ffit 

JE»07h^77^- [ODS-AS- 3 6 0 -CC (YMCtI) feWl 
ffi : 7X-7-feh~ h«j;i/-0. l%h'J7MDS|] CTlltSLfc. #e>n 
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J HNMR (CD3OD) 6:3. 2 0 (3H, s) , 6. 97 ( 1 H. d, J 
= 7. 8Hz), 7. 11 (1H, t, J = 7. 8Hz) , 7. 26 (1H, 
t, J = 7. 8H2) , 7. 42 (1H, d, J = 7. 8Hz), 7. 48 
(1H, dd, J = 8. 6, 2. 3Hz) , 7. 60-7. 82 (2H, m) , 
8. 02 (1H, d, J = 8.,6Hz) , 8. 35 (1H, d, J — 2. 3H 
z) , 8. 71 (1H, s) , 8. 77 ( 1 H, s) , 9. 48 (1H, s) 
ESI -MS (m/e) :4 9 4 [M + H] 

MMM 2 0 6 

5- (2-MJ7MD^^-7x;^'» ~ 2 -tf'J v>- 2 

6- (6-^ ^>x;i/^-;i/-if u^>-3--f;i/^-^'» -ih-^>^ 

£Jfi09l9 6 (IS 3) Tft5nfc5-7;i'tn-4- ( 6 -^^ >7Jl^ 
-;i/-tfUv>-3— f;^*5/) -2--hP-7x-^T5X RU2- 
hU7Mn^^V7xy-j^l^T, 1 9 6 (IS 4) 75M (IS 

6) £ nCT D fcT? *£X foZ.ft<E>h%mt 3 £ £ 

X HNMR (CD3OD) (5:3. 17 (3H, s) , 6. 93-6. 98 (1 
H, m) . 7. 21 (1H, t, J = 7. 4Hz), 7. 40-7. 81 (6 
H, m), 7. 97-8. 05 (2 H, m), 8. 24-8. 39 (2H, 
m) , 8 . 7 3 - 8 . 8 7 ( 1 H, m) 
ESI -MS (m/e) : 5 2 7 [M + H] 

mmw 207 

5- (2 - HJ 7)l/tP^^-7i7^'» - 2 -t°^>- 2 --f )l- 

6- (6 -p<^>7>;^-;|/-fcf»J^>- 3 f jj^^vQ -1H-^>XV 
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0 6T# £ tltz 4 - (2-hU7J^D^5 L JV-7i;^y) - 
5- (6 -^^>7>;i/^-;i/- tfU^>- 3-^)1**1/) -^>iz>-l, 
2->>y$X RtfpWW tf^^>-2-< ^x-h^ViT, H»!|2 0 

! HNMR (CD 3 OD) 5:3. 17 (3H, s) , 6. 97 ( 1 H, d, J 
= 7. 8Hz) , 7. 22 (1H. t, J =7. 8Hz), 7. 46 (1H, 
dd, J = 8. 6, 2. 3Hz) , 7. 54 (1H, t, J = 7. 8Hz) , 

7. 4 4- 7. 6 0 (1H, m) , 7. 65 (1H, d, 3 = 7. 8Hz) , 
10 7. 84-7. 86 (1H, m) , 8. 01 (1H, d, J = 8. 6Hz), 

8. 31 (1H, d, J = 2. 3Hz) , 8. 73 (1H, d, J = 2. 3H 
z) , 8. 80 (1H, d, J = 2. 3Hz) , 9. 50 ( 1 H, s) 
ESI-MS (m/e) : 5 2 8 [M + H] 

i5 208 

5- (3-h'j7MD^5 : Jl/-7x;^'» - 2 - tf U *J>- 2 )V- 

6- (6-^^>7>;^-;i/-bfu> ? >-3--f;^^'» -iH-^>x-f 

H.WJ19 6 (IS 3) T#5nfc5-7MD-4- (6-*^>7Jl/* 
20 n;i/-tf U 3 --OV**z/) -2-- hD-7i-Jl/75X Rtf3- 

hU7;i/^P^^;i/7x/-;p^ffiViT, $iii9 6 (is 4) - (is 

1 H N M R (CD 3 OD) 6:3. 20 (3H, s) , 7. 00-7. 15 (2 
25 H, m) , 7. 37 (1H, d, J = 7. 8Hz), 7. 45-7. 55 (3 
H, m) , 7. 66 (1H, d, J = 10. 0Hz) , 7. 76 (1H, br 
s), 7. 99 -8. 04 ( 2 H, m) . 8. 30-8. 35 ( 2 H, m) , 
8. 7 7 (1H, d, J = 2. 7Hz) 
ESI-MS (m/e) : 5 2 7 [M + H] 
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mmm 209 

5- (4-h'J7JVta^^-7x;^» -2-M U v>-2--f;l/- 

6- (6-^^>7>;i/^-;i/-tiU v>- 3 --fJVrt^v) -1H-^>XV 
5 g^Azik 

HJI#!I19 6 (IfI3) T#&n^5 -VMU-A- (6-*?>7>)l* 
U5»- 3--f;i/^^v) -2-ZhD-7i-;i/75X &tf4- 
h'J7Mn^^7x;-Mffi^T, 19 6 (X@4) 75S (If§ 

6) £|W|$ltf)7j&> cn{c£pC^7jfeX«inei^i§m^fci±-5::<h 

10 t'ctO, Sjl^'MSfeS^LT^fco 

X HNMR (CD3OD) a : 3. 20 (3H, s) , 6. 98 (2H, d, J 
= 8. 6Hz) , 7. 4 6-7. 7 7 (4H, m) , 7. 60 (2H, d, J 
= 8. 6Hz) , 8. 0 0-8. 0 4 (2H, m) , 8. 31 (1H, d, J 
= 3. 1Hz) , 8. 34 (1H, d, J = 8. 2Hz) , 8. 78 ( 1 H, 

15 d, J=4. 7Hz) 

ESI -MS (m/e) :5 2 7 [M + H] 

mmm 210 

5- (2->?7MD^^-7i;^y) - 2 - fcf U P>- 2 6 - 
20 (6-^^>XMrjl/-H'Jy>- 3 - 1 H-^>XW$^ 

*JS^|19 6 (XM3) mZfttz 5,- 7^0- 4- (6-*^>7JP* 
n;i/-tfU v>-3-^;i/^+v) -2-"hD-7x-JP75X Rtf2- 
-77J^D^fJl/7x;-;^ffiUT, Hli0!ll9 6 (I@4) (1*1 

25 6) £iigai©7m ^n}c¥c^7j^x^ine><!:^i^ia^fe-&§^i 

l HNMR (CD 3 <OD) 6:3. 17 (3H, s), 6. 70 (1H, t, J 
= 55. 2Hz), 6. 87 ( 1 H, d, 1 = 7. 4Hz), 7. 18 (1H, 
t, J = 7. 4Hz), 7. 40-7. 46 (2H,m), 7. 50-7. 5 
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9 (3H, m) , 7. 59-7. 82 ( 1 H, m) , 7. 98-8. 04 (2 
H, m) , 8. 2 7-8. 3 5 (2H, m) , 8. 76 (1H, brs) 
ES I -MS (m/e) : 5 0 9 [M + H] 

mmm2 1 1 

5- (2-7;i/^aif'j^>-3--i > ;^^'» -6- (6-*7>7;i/fr- 

jMf U 3 z^TiM^vQ - 2 - bf U S?>- 2 --Ob- 1 H-^>X-T 5 

fUif!li9 6 (is 3) Tt#f>nrc5 -7;i/^-a-4- (6-^^>x;i/3j> 
tfU^>- 3 is) - 2 -rhn-7i-;i/7$>, Rtf 

5>*-:h>l> ^"7* ^x^>tJ^57h'J- (Journal of M 
edicinal Chemistry), 1 9 9 9^ ^4 2i, 12^, 
2251 H- 225 9Hfc8B«$nWS^r*fetT^bfc2-7;^n-lf 
U5?>-3-:*-;i/*JflV>T, *«W19 6 (IS 4) 75M (IS 6) 

'HNMR (CD C 1 3 ) 6:3. 21 (3H, s) , 7. 11-7. 17 (1 
H, m) , 7. 22 (1/2H, s) , 7. 29-7. 36 (2H, m) , 7. 
29 -7. 36 (1/2H, m) , 7. 40-7. 43 (1H, s), 7. 5 
3 (1/2H, s) , 7. 72 (1/2H, s) , 7. 8 8 - 7. 9 3 (1H, 
m), 7. 93-7. 96 (1 H, m) , 7. 99-8. 03 ( 1 H, m) , 
8. 37-8. 41 ( 2 H, m) , 8. 65-8. 67 ( 1 H, m) , 10. 
78 (1/2H, brs) , 10. 82 (1/2H, brs) 
ESI -MS (m/e) :4 7 8 [M + H] 

mmm 2 1 2 

5- (2-7)V*U}£ U'7>-3--f;i/^-» -6- (6-^>7Jl/fr- 

2kHU -7>- 3 zrUk±±>0 - 2 - if ?s?> - 2 — rju- 1 h-^>xv $ 
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mMM2 1 lT#f,tlfc4- (2-7;l'^-D-tfU> ? >- 3 -< JV:** 
v) -5- (6-^^>XWzjl/-h;iJy>-3 — nVHr**s) -^>-tf 
>-l, 2-y75>, RtXtf7^>-2-*;P3j?>»*ffi^T, MMM 1 9 

'HNMR (CDC 1 s ) 6:3. 2 1 (3H, s) , 7. 14-7. 19 (1 
H, m) , 7. 23 (1/2 H, s) , 7. 26-7. 40 (2H, m), 7. 
46 (1/2H, s) , 7. 54 (1/2H, s) , 7. 56 (1/2H, 
s) , 7. 9 6 - 8. 0 0 (1 H, m) , 8. 03 ( 1 H, dd, J=8. 6, 
3. 9Hz), 8. 41 (1H, dd, J = 2. 7, 1. 6Hz), 8. 62 
(1H, ddd, J=4. 7, 2. 7, 1. 6Hz), 8. 69-8. 71 
(1H, m) , 9. 62 (1H, dd, J = 6. 3, 1. 6Hz) , 10. 4 
8 (1/2H, bis), 10. 56 (1/2H, brs) 
ES I -MS (m/e) : 4 7 9 [M + H] 

mmm 213 

5- (2 -y)\,*UldV*S>- 3 -2- (1 H-¥yV-)l- 
3--QV) -6- (6-^>7Jl/fr-;P-fcf 'Jy>-3-fM^y) -J 
H-^>X-r$^V-;p 

*Mf!)2 1 iTt#<b>nfc4 - (2 -7;p*n-tru^> - 3 --r 

'» -5 - (6 eu v ? >- 3 — 1 > ;U^>» -^>iz? 

>-l, 2-S?75X RtXlH-t!^y-;i,-3-*;^Wy;^fc:H^ 

js^t, n»j2 0 2 tra«oj6rft, ^nfcjpcfc^ftx«^ns"t^t* 

'HNMR (CDC 1 3 ) (5:3. 2 1 (3H, s) , 7. 0 8 ( 1 H, d, J 
= 2. 3Hz), 7. 09-7. 19 (lH.m), 7. 19-7. 49 (4 
H, m), 7. 7 1 (1H, d, J = 2. 3Hz), 7. 88-7. 96 (1 
H, m) , 7. 9 7 - 8. 0 3 (1 H, m) , 8. 36 ( 1 H, d, J = 2. 
7Hz) 
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ESI -MS (m/e) :46 7 [M + H] 

mmm 214 

5- (2-7MDb!'Jy>-3--fM^» -2- (l-^fJ|/-lH- 
5 \i^V-)V-3--iJV) -6- (6-^>x;i/frz:;i,-eUv>--3-^;i/ 
^/) - 1 H - ^/X-f $ ffV~;i^ 

«0!I2 1 lT#£>nfc4- (2 h°'J 3 -4)1,** 

~» -5 - ( 6 - >XH^JV - I: ij y >- 3 M^y) -^>if 

>-i, 2-^tsx Rr/i-^^;i/- iH-if^y-;i/-3-^;i/^>^ 
10 ^ut, m»j2 o 3 kmrnv^fe, zn\zmcttmxtez.nt>tigmk 

>HNMR (CDClg) 5:3. 20 (3H, s) , 4. 00 (3H, s) , 
7. 00 (1H, d, J = 2. 4Hz), 7. 10-7. 16 (1H, m) , 
7. 19 (1/2 H, brs), 7. 26-7. 33 ( 2 H, m) , 7. 35 
15 (1/2H, brs), 7. 48 (1H, d, J = 2. 4Hz), 7. 52 
(1/2 H, brs), 7. 67 (1/2 H, brs), 7. 91-7. 94 
(1H, m) , 8. 00 (1H, d, J = 8. 6Hz) , 8. 37 (1H, d, 
J = 2. 5Hz) ,10. 13 (1H, brs) 
ES I -MS (m/e) :48 1 [M + H] 

20 

H»J 2 15 

5- (2-z?y)V*U* h^-Z-tf U^>- 3 — rjkj^vQ -6- (6-;* 

^>^;i/^-;u-bfUv/-3— -2-tf'jy>-2-^^- l 
H-^/x-rs^v-;i/ 

25 6 (IS3) T#Stlfc5 -7;ktD-4- ( 6 -;*7/7JI/* 

n;i/-t?'J^>- 3-^;M"*v) -2--hD-7x^75X 
f!l2T#e.nfc2 -y7Mo^ h^v- t: U S?>- 3 -xt--;]/£fflV>T> * 

KSFU19 6 (ig4) /is (ig6) tiwiti©^ zntzmcrcumxizz. 
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] HNMR (DMSO-d 6 ) 6:3. 2 2 (3H, s) , 7. 19-7. 27 
(1H, m) , 7. 29-7. 86 (6H, m) , 7. 95-8. 07 (3H, 
m) , 8. 3 3 - 8. 3 5 (1H, m) , 8. 4 5-8. 4 8 ( 1 H, m) , 
8. 7 7 (1H, s) . 
ESI -MS (m/e) :5 2 6 [M+H] 

2 16 

5- (2-V7)],*u* h^->-HU^>-3-^;i/^-» -6- (6-* 
^ bf u y>- 3 z±M%±) - 2 - tf^v >- 2 1 
H-^>x-r$^V-;i/ 

^rt^vO -5- (6 -^^>x;i/^-;p-tfu v>-3--tjv^v) 

>-t?>-l, 2-y7$X Rtf*^ h°^> ? >-2-'<$x-h&ffiViT, 

'HNMR (DMSO-d 6 ) <5:3. 20 (3H, s), 7. 21 (1H, d 
d, J = 7. 8, 4. 9Hz) , 7. 3 0 -7. 9 0 (4H, m) , 7. 62 
(1H, t, J = 72. 6Hz) , 7. 94 ( 1 H, d, J = 8. 8Hz), 
7. 97 (1H, d, J=4. 8Hz) , 8. 45 ( 1 H, d, J = 2. 7H 
z), 8. 77-8.83 ( 2 H, m) , • 9 . 4 8 (1H, s) 
ES I -MS (m/e) : 5 2 7 [M + H] 

mmm 217 

5- (2-^y)l^U^ K4iv-eU> ? >-3— LM±>0 -6- (6-* 
^>^;^-;i/-bfu> ? >-3-^;i/^'» - 2- (l -*9SH/- iH-hf 
^y-;i/-3--r;i/) - ih-^tM^V-;!/ 

^»J2 1 5T# £>nfc4 - (2-y7MD^ h^r5>- tf U *J>- 3 -> f 

)Vttt/) -5- (6-^^>7.;i/^-;p-t?u> ? >-3-'r;i/^-» 
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X HNMR (DMSO-d 6 ) <5 : 3 . 22 (3H, s) , 4. 00 (3H, 
s) , 6. 88 (1H, d, J = 2. 2Hz) , 7. 17-7. 82 (6H, 
m) , 7. 9 0-7. 9 9 (3H, m) , 8. 4 2-8. 4 5 (1H, m) 
ES I -MS (m/e) : 5 2 9 [M+H] 

nnm 2 1 8 

5- (2-*s7;\£Vz?>-3—fM**,) -6- (6-^^>^;^-;i/ 

tf u s?>- 3 - 2 - g u v>- 2 ^rtikz 1 H-^>xV$y 
(IS 1 ) 

4- (6-^^>7.;i/^-;u-tfu^>-3-^;^^v) -2-~hn- 

5- (1 fcTUS?>- 3— f -7x-JI/75>©^ 
^W!J19 6 (IS 3) Ti5ftfc5-7Ma-4- (6 -**>;*;i/3fc 

**^-KUS?>-3-^--;i/*ffiViT, H»J19 6 (IS 4) i|p)«©7y 
(IS 2) 

4- (6-^^>^;^-;i/-tfu^>-3— f;kt*-» -2-~ha- 
5- (2— >7/-fc?Uv>>-3-- Okt^v) -7x-;|,75>0^ 

4- (6-^^>x;i/^n;i/-trus;>-3— -ovtti/) -2"- - ha- 

5- (l-#**>-l£US»'-3 — 1)V**r*s) -7xz;|/7$>2 1 6mg 
©7th-h'J^6mlM^ hU^^;V5>U;i/XhU;i/0. 90ml,R 
tXhUX5 L ;i/T$>0. 9 0ml £in*.fcgt HM£MMT> 

*«£*JEff£L&«* 1, 1, 1, 3, 3, S-^tt*?)],*?*, 
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(IS 3) 

5- (2-5/7 y>KU3?>-3--r;p**-» - 6 - (6-^^>^*- 
4- (6-^^>x;!/^n;i/-if 'Jv>-3-^;i/^-^~» -2-- ha- 

nw-119 6 (is 5) Rtf (is e) tntt©^», nnfc*cfc*ttxwt 

X HNMR (CDC 1 3 ) 6:3. 2 2 (3/2 H, s) , 3. 2 3 (3/2H, 
s) , 7. 18-7. 23 (2H, m) , 7. 4 0- 7. 4 8 (2H, m) , 
7. 50 ( 1 H, s ) , 7. 76-7. 78 ( 1 H, m) , 7. 91-7. 9 
5 (1H, m), 8. 03-8. 06 ( 1 H, m) , 8. 20-8. 23 (1 
15 H, m) , 8. 3 7-8. 4 4 (2H, m) , 8. 5 8-8. 6 7 ( 1 H, 

m) , 11. 0 4 ( 1 H, b r s ) 

ESI -MS (m/e) : 48 5 [M + H] 

i»J2l9 

20 5 - (2 -S/7/fcT»jy>-3->f) ^s,) -6- (6-*»>*JUft-H, 

if u s?>- 3 zrOM^ >0 - 2 - g 7v>- 2 zrOkz 1 h-^>xv s g 

xmrnis (is3) T#e>n^4- (2-yj; tfu$»-3— om- 

*>0 -5- (6->^>X;i/*-;P-kTU5?>-3->f;^sti.» -^>-fcf 
25 >-l, 2-y7$X Wa^^-M^^f^ »19 

X HNMR (CDC 1 3 ) 5:3. 23 (3/2H. s) , 3. 24 (3/2H, 
s) . 7. 21-7. 26 (2H, m) , 7. 4 2- 7. 4 8 (1H, m) , 



WO 2005/063738 



263 



PCT/JP2004/019843 



7. 55 (1H, d, J = l. 2Hz), 7. 80 (1/2H, s), 7. 8 
2 (1/2H, s) , 8. 04 (1/2H, s) , 8. 06 (1/2H, s) , 

8. 19-8. 21 (1H, m) , 8. 41 (lH. dd, J=4. 5, 1. 
2Hz), 8. 65 (1H, dd, J = 3. 9, 2. 3Hz), 8. 73 (1 
H, d, J = 2. 3Hz) , 9. 65 (1H, d, J = l. 2Hz) , 10. 
9 9 (1H, b r s) 

ESI —MS (m/e) : 48 6 [M + H] 

mmm 220 

5- (2-y7;tf'Jy>-3 -^M^» -2- (lH-H^/-^- 

3— Ok) -6- (6--^» >xjl/zKn ; ;u-bfu^>-3-^;^^» -j 
H-^>X-r$^V-;b 

&K60J2 18 (Ig3) Tf#etlfc4- (2-yj; fc?U 3 

-5- (6-^^>^;i/*-;p-fcj 'Jy>-3-<M+y) -^>if 
>-l, 2-S?75X RlXlH-tf^y-^-S-^^W^tH* 

*HNMR (CDC1 3 ) <5:3. 2 2 (3H, s> , 7. 12 ( 1 H, d, J 
= 2. 3Hz), 7. 17-7. 25 (2H, m) , 7. 40-7. 48 (2 
H, m) , 7. 7 1-7. 7 4 (1H, m) , 7. 7 2 (1H, d, J = 2. 
3 Hz) , 8. 00-8. 03 ( 1H, m) , 8. 17-8. 21 (1H, 
m) , 8 . 3 8 - 8 . 4 1 ( 1 H, m) 
ESI -MS (m/e) : 4 74 [M + H] 

MMM 2 2 1 

5- (2-y7;-7x;»y) -2-H-i)^>-2-^-6- (6-X» 
>7> ~ )V - If U 2 > ~ 3 - ± )VHr* >Q - 1 h - ^ > XV $ 
(Ig 1 ) 
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264 

3 -7)i*n-4 - (6 - x^>x;p^-;v-tf.j v>- 3 

H»J19 6 (IS1) T#£ftfc (3-7JWD-4-tl«n^-7x 

5 ATS Hi 5 OmlSIt, 5 - 2 p n - 2 -x* >7Jl^x;i,- tfij *?> i 
0. 9g, &tfMt^2 1. 6g£Jn;JL SM$10 0gHT3Ptn 

io. /9) izxmmu msu****it. *&tiitn&m*4mBmm-i>** 

15 (1*12) 

3 -7;i/^-D-4- (6 -X^>^;p*-;u^trij 3 ; > _ 3 
-7xr;V7$>io. 5g©hij7^tnS|10 0mliit ${£ 

2) ictefsiu mitsmmco 

25 (IS 3) 

5- (2-y7/-7x;^» - 2 - tf U i?>- 2 6 - (6-X 

^>x;u*x;i,-ifu^>-3-^;u^v) - l h-^>xV 5^V-;kd 
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5-7;i/*a-4- (6-x^>7,;i/*-;i/-t° , J> 7 >- 3--r;i/^^ 

*/) -2-^hD-7x^V75>l 5 Omg0N-^HnU^>3m 
2-kl ? n^>-^>^b l JJV6 0mg, RtflftIfc&U£A7 0 
mg^i K««fe9 0*fcT5P9W«»bfc. R**fc**»*.fc«' « 

0. i2ml£in3-> Rfcttfcl«rM«#bfc. tt&S**^ iSJft&WffiS 
*U 6 Omgttfc. #6nfct4J*ft3 5mgO^^;-^3 

mipil, 7-U>^HU^>-2-*^iJ-7^Tkl ? (1 : D <*> 
lM^;-iH«0. 2 0ml&Jnx., M§8 0*fcT-Ht«»^l/fc. 

eselgelTM60F 2 5 4, Art5744 (*;i/*tt«) ^OO* 

iHNMR (CD 3 OD) fi : 1. 27 (3H, t. J = 7. 4Hz) , 3. 3 
7 (2H, a, J = 7. 4Hz) , 6. 91 (1H, d, J=7. 8Hz) , 
7. 19 (1H, t, J = 7. 8Hz) , 7. 43 (1H. d. J = 7. 8H 
z); 7 50-7. 60 (2H, m) , 7. < 6 0 - 7. 90 (3H, m), 
7. 99-8. 04 (2H, m) , 8. 26 ( 1 H, s) , 8. 34 (1H, 
d, J = 7. 8Hz) ,8.77 (1H, s) 
ESI -MS (m/e) : 4 9 8 [M+H] 



£i£0i2 2 2 

> x jkfejkr p ] ) v > - 3 — t >k*± kl -lH -^-fs 

*Jfi«flJ2 2 1 (18 3) T?»e»nfc4- (2-^>7/-7x;^» -5- 

(6-x^>x;i/^x;v-t!U> ? >-3— r;v#*S/) -^>^>-i> 2- 
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>HNMR (CD 3 OD) 0:1. 2 8 (3H, t, 3 = 7. 6Hz), 3. 3 
8 (2H, q, 3 = 7. 6Hz) , 6. 94 (1H, d, J = 7. 6 H z ) , 
7. 21 (1H, t, J = 7. 6Hz), 7. 45 ( 1 H, dd, J = 8. 6, 
2. 7Hz), 7. 58 (1H, t d, 3 = 7. 6, 1. 8Hz), 7. 66 
5 (1H, d, 3 = 7. 6Hz) , 7. 6 8 - 7. 9 0 (2H, m) , 8 03 
(1H, d, J = 8. 6Hz) , 8. 28 (1H, d, 3 = 2. 7Hz> , 8. 
75 (1H, d, 3 = 2. 0Hz) , 8. 82 ( 1 H, dd, 3 = 2. 0, 1. 
2Hz) ,9.54 (1H, d, =1. 2Hz) 
ESI -MS (m/e) : 4 9 9 [M+H] 

10 

mmm 223 

5- (2-7MD- 7x;^y) -2-(f'J^>-2-1';ix-6- (6-X 
^»J2 2 1 (IS 2) Tf#e>nfc5 -7;i/**D-4- (6-X^>XJW* 

15 ~;i/-eUv>-3-^;k<M->) -2--hn-7x-;P7>x a-J2- 

7MP-7x;-Mi^ i»j2 2 1 (IS 3) i|Wia©77S Ctl 

J HNMR (CD3OD) 6 : 1. 1 8-1. 2 4 (3H, m) , 3. 0 2-3. 
20 41 (2H, m), 6. 97-7. 40 (5H,.m), 7. 47-7. 77 
(3H, m), 7. 96-8. 04 (2H, m), 8. 30 ( 1 H, d, J = 
7. 8Hz), 8. 39-8. 42 (1H, m) , 8. 73-8. 78 ;iH, 
m) 

ESI -MS (m/e) : 491 [M+H] 

25 

mmm 224 

5- (2-7;vtD-7 X ;^» -2-if7v>-2-^;i/-6- g -x 



WO 2005/063738 



267 



PCT/JP2004/019843 



nffiM2 2 3t#^nfc4- (2-7Mn-7i^y) -5- (6-X 
^>XM-JV-k"iJy>- -^>izf>-l, 2-y75X 

'HNMR (CD 3 OD) 6:1. 22 (3 H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz), 7. 52 ( 1 H, dd, J = 3. 1, 8. 
6Hz) , 7. 0 0- 7. 8 0 (6H, m) , 8. 04 ( 1 H, d, J = 8. 
6Hz), 8. 42 (1H, d, J = 3. 1Hz), 8. 72 (1H, s) , 
8. 79 (1H, s) , 9. 49 (1H, s) 
ESI -MS (m/e) :4 9 2 [M + H] 

2 2 5 

5- (2-7Md-7i;^» -2- (iH-bf7i/-;p-3— r;p) - 

6- (6-x^>x;^-;p-bfu^>-3--r;i/^-» -ih-^>7V 

^»!|2 2 3T?f»6nfc4- (2-7WD-7i/^y) -5- (6-X 

^>x;i/jjsx;v-t!u> ? >-3— r;M-=^» 2-i?75x 

S.tiC.lH-tf7!/-;i/- 3-*;i/^7;i/rh PftJBUT, H»J2 0 2i 

*HNMR (CDgOD) 5:1. 22 (3H, t, J = 7. 4Hz) , 3. 3 
0-3. 42 (2H, m) , 6. 88 ( 1 H, d, J = l. 6 H z ) , 6. 9 
9-7. 04 (1H, m) , 7. 0 7 - 7. 2 0 (3H, m) , 7. 22-7. 
43 (1H, m) , 7. 49 (1H, dd, 3 = 7. 8, 3. 1Hz) , 7. 
5 6 - 7. 6 8 (1 H, m) , 7. 83 ( 1 H, d, J = l. 6Hz) , 8. 
02 (1H, d, 3 = 7. 8Hz), 8. 39 ( 1 H, d, J = 3. 1Hz) 
ESI -MS (m/e) : 48 0 [M + H] 
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mmm 226 

5- (2, 3-y7JI /tD-7x74y) — 2-bf'Jv>-2--f;i/— 6- 

5 ^2 2 1 (X@2) T#e,nfc5-7;^D-4- (6-X^>x;P* 
-;P-tfU^>-3-Y;P^^) -2--hD-7x^75X ROC 2. 
3-y7WD-7x/-MfUT, M2 2 1 CDg3) i|WJ|So^ 

10 X HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 6 9 - 6. 7 5 (1H, m) , 6. 9 
1-7. 02 (2H, m) , 7. 20 (1/2H, s) , 7. 27-7. 34 
(1H, m) , 7. 3 7 - 7. 4 7 ( 1 H, m) , 7. 41 (1/2H, s) , 
7. 53 (1/2H, s) , 7. 72 (1/2H, s) , 7. 87-7. 92 

15 (1H, m) , 8. 00 (1/2H, d, J = 8. 7Hz) , 8. 01 (1/ 
2H. d, J = 8. 7Hz) , 8. 36-8. 41 ( 1 H, m) , 8. 42 
(1H, d, J = 2. 7Hz) , 8. 6 3 - 8. 6 7 (1H, m) , 10. 7 
5 (1/2H, brs) , 10. 80 (1/2H, brs) 
E S.I -MS (m/e) : 5 0 9 [M + H] 

20 

mmm 227 

5- (2. 3-y7Jl/ tn-7x7^y) - 2 - b?7^>- 2 --f JU- fi - 
( 6 -Xg >y;;^-JU - fcf U 3 z jjM^) Z 1 H~^>7.W 5 g 

25 i»j2 2 6T#e,tl&4- (2, 3-y7^U-7x^-» -5- 

(6 -x^>7;;v^-;i/-tfU v>- 3 — OM-^vO -^>if>-i, 2- 
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1 HNMR (CDC1 3 ) 6:1. 29 (3H, t. J = 7. 4Hz) , 3. 3 
8 (1H, q, J = 7. 4Hz) , 3. 39 ( 1 H, q, J = 7. 4Hz) , 

6. - 7 2 - 6. 7 8 (1H, m) , 6. 92-7. 0.5 (2H. m), 7 . 2 
2 (1/2H, s) , 7. 33 (1/2H, dd, J = 8. 8, 2. 7Hz) , 

7. 34 (1/2H, dd, J = 8. 8, 2. 7Hz) , 7. 45 (1/2H, 
s) , 7. 53 (1/2H, s) , 7. 75 (1/2H, s) , 8. 01 (1 
/2H, d, J = 8. 8Hz) , 8. 02 (1/2H, d, J = 8. 8Hz) , 

8. 43 (1H, d, J = 2. 7Hz), 8. 60 (1/2H, dd, J = 2. 
5, 1. 6Hz) , 8. 62 (1/2H, dd, J = 2. 5, 1. 6Hz) , 
8. 69 (1/2H, d, J = 2. 5Hz) , 8. 70 (1/2H, d, J = 
2. 5Hz), 9. 61 (1/2 H, d, J = l. 6Hz), 9. 63 (1/ 
2H, d, J = l. 6Hz) , 10. 52 (1/2 H, brs), 10. 62 

(1/2H, b r s) 
ES I -MS (m/e) : 510 [M + H] 

2 2 8 

5- (2, 3-^7^D-7x;^» -2- 

y-;!/- 3 --<;!/) - 6- (6 -x^>x;p^-;i/-tfu v>- 3-^rji/^-^ 

*»<I2 2 6T#f»tlfc4- (2, 3-^7J^D-7x; + y) -5- 

(6-x^>7,;i/^-;i/-ifu> ? >-3--r;i/^4 i >') 1, 2- 

Wd2 0 3 tmrnoxm, ^n\zmctc^mx\tz:n^t^mt^m^^ 

X HNMR (CDC 1 3 ) 6 : 1. 2 9 (3H, t, J = 7. 4Hz) , 3. 3 
7 (1H, q, J = 7. 4Hz) , 3. 38 (1H, q, J = 7. 4Hz) , 
3. 97 (2H, s) , 3. 98 ( 1 H, s) , 6. 6 5 - 6. 7 5 (1/3 
H, m) , 6. 8 7 (1/2H, b r s) , 6. 8 9-7. 0 1 (3H, m) , 
7. 10-7. 19 (1H, m) , 7. 2 6 - 7. 3 8 (1H, m) , 7. 3 
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0 (1/2H, s) , 7. 45 (2/3H, d, J = 2. 3Hz), 7. 47 
(1/3 H, d, J = 2. 3 Hz) , 7. 50- 7.. 53 (1/6 H, m), 
7. 6 2 - 7. 6 7 (1/2H, m) , 7. 9 5 - 8. 0 5 ( 1 H, m) , 8. 
39 (1/3H, d, J = 2. 5Hz) , 8. 54 (2/3H, d, J = 2. 
5 5 H z ) , 10. 00-10. 25 (1 H,m) 
ESI -MS (m/e) :512 [M + H] 

2 2 9 

5- (2, 4-^tn-7i;^i/) -2-h°U^>-2--r;i/-6- 

io ( 6 -xg >^;^-;i/- tf' J 3 =d2kmd - 1 H-^>x-r $ ^ 

»J2 2 1 (IS 2) Tf#e>tife5 - , 7;i/^n-4- (6-x^>x;i/* 
^-t:iJy>-3-fM+y) - 2 -X h D-7i^75 >, Rtf2, 

! HNMR (CDC 1 8 ) 5:1. 29 (3H, t, J = 7. 4Hz), 3. 3 
7 (1H, q, 3 = 7. 4Hz) , 3. 38 ( 1 H, q , 3 = 7. 4Hz) , 
6. 8 1-6. 9 5 (2H, m) , 6. 9 5 - 7. 0 5 (1H, m) , 7. 0 

20 6 (1/2H, s) , 7. 33 (1/2H, s) , 7. 32 (1/2H, dd, 
J = 8. 6, 2. 7Hz), 7. 34 (1/2H, dd, J = 8. 6, 2. 7 
Hz) , 7. 37-7. 41 (1H, m) , 7. 40 (1/2H, s) , 7. 
70 (1/2H, s) , 7. 86-7. 91 (1H, m) , 8. 00 (1/2 
H, d, J = 8. 6Hz) , 8. 01 (1/2H, d, J = 8. 6Hz) , 8. 

25 3 4- 8. 3 9 (1H, m) , 8. 46 (1H, d. J = 2. 7Hz) , 8. 
62-8. 67 (1H, m) , 10. 67 (1/2 H, brs), 10. 76 
(1/2H, brs) 

ES I -MS (m/e) : 5 0 9 [M + H] 
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mmm 230 

5- (2, 4-^7J ^n-7x7^y) - 2 - tf 7 v>- 2 --f ;u- 6 - 
( 6 >Xjkfej kz U 3 zdL>k^±vO -lH-<>^?^ 

5 *«0H2 2 9T!#&tt&4- (2, 4-y7Mo-7i/ + y) - 5 _ 

(6-x^>x^n;i/-t!u> > >-3--r;i/^-^'» -^>-tf>-i, 2- 

10 'HNMR (CDC 1 3 ) 6:1. 30 (3H. t, J = 7. 4Hz), 3. 3 
8 (1H. q, J = 7. 4Hz) , 3. 39 (1H, q, J = 7. 4Hz) , 

6. 8 2 - 6. 9 5 (2H, m) , 6. 9 8 - 7. 0 5 ( 1 H, m) , 7 . 0 
8 (1/2H, s) , 7. 34 (1/2H, dd. J = 8. 6, 2. 7Hz) , 

7. 35 (1/2H, dd, J = 8. 6, 2. 7Hz), 7. 38 (1/2H, 
15 s) , 7. 44 (1/2H, s) , 7. 74 (1/2H, s) , 8. 02 (1 

/2H. d, J = 8. 6Hz) , 8. 03 (1/2H, d, J = 8. 6Hz) , 

8. 46 (1/2H, d, J = 2. 7Hz) , 8. 47 (1/2H, d, J = 
2. 7Hz) , 8, 58 (1/2H, dd, J = 2. 7, 1. 6Hz) , 8. 
60.C1/2H, dd, J = 2. 7, 1. 6Hz), 8. 67 (1/2H, d, 

20 J = 2. 7Hz) , 8. 68 (1/2H, d, 3 = 2. 7Hz) , 9. 59 
(1/2H, d, J = l. 6Hz) , 9. 61 (1/2H, d, J = l. 6H 
z) , 10. 54 (1/2H, bra), 10. 69 (1/2 H, brs) 
ES I -MS (m/e) : 5 1 0 [M + H] 

25 $j|ffl|2 3 1 

5- (2, 4-^7 Wn-7x74-» -2- (l-fflhlH-K7 
V-)V-3-^J^ - 6- (6-X^>x;^-Jl.-fcfU^>-3--rjb^ 
vO -lH-^>^syy-)l/ 
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mmM2 2 9T?»5ttfc4- (2, 4-mtn-7z/^» -5- 

J HNMR (CDCI3) 3:1. 28 (3H, t. J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 3. 98 (3H, s) , 6. 78-6. 8 
5 (1H, m) , 6. 85-6. 93 ( 1 H, m) , 6. 93-6. 98 (1 
H, m) , 6. 9 3 - 6. 9 8 (1/2H, m) , 6. 99 ( 1 H, d, J = 
2. 3 Hz) , 7. 02 (1/2 H, brs), 7. 27-7. 34 (1H, 
m) , 7. 36 (1/2H. brs) , 7. 46 (1H, d, J = 2. 3H 
z) , 7. 64 (1/2 H, brs), 7. 99 (1H, d, J = 8. 6H 
z) , 8. 43 (1H, d, 1 = 2. 7Hz) , 10. 19 (1/2H, br 
s) . 10. 2 9 (1/2H, brs) 
ES I -MS (m/e) : 5 1 2 [M + H] 

2 3 2 

5- (2, 5-^7MD-7x/^» -2-fcf'JS?>-2-^;i/-6- 
(6 -I^>7J^Jh jfj J y>- 3 zdJk*3±l ~ lH-^>^$^ 

^»J221 (IS 2) T#&n&5-:7;M-D-4- (6-X*>*;i/* 

5-e?7MD-7x;-«^T, iM2 2 1 (IS 3) 

d ft k: jp i; fc^sx \t c n 6 1 ftife t s 5 z: t \z «t o , %m it &m 

J HNMR (CDgOD) 6:1. 23 (3H, t. J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 7 6 - 6. 8 9 (2H, m) , 7 . 1 
5-7. 24 (1H, m), 7. 49-7. 55 ( 3 H, m) , 7. 71 (1 
H, s) , 8. 01 (1H, td, J = 7. 4, 2. 3Hz) , 8. 04 (1 
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H, d, J = 7. 4Hz) , 8. 32 (1H, d, J = 7. 4Hz) , 8. 4 
0 (1H, d. J = 2. 3Hz) , 8. 77 (lH,.d, J = 4. 3Hz) 
ES I -MS (m/e) : 5 0 9 [M + H] 

nMW2 3 3 

5- (2, 5 -y7Jl/tP-7x;^y) - 2 - tf U v>- l -;fr^> K- 

2--r;p-6 - (6-x^>7,;U7iN-ji,-bfUv>-3--r;i/^^'» -j 

*»J2 3 2T?»Sftfc5- (2, 5-y7JWD-7i;^» - 2 - t? 
U 5»- 2 — f Jl- 6 - (6 -X^>7>;i/*-;i/- tf U ¥>- 3 --Ol^^ 
'» -lH-^s>XV5^y-;U7. 5mgO^DD*Mi. SmlMC, 

[ODS-AS-3 6 O-CC (YMCt® : h~ h U ;|,- 

o. i%bV7)v *uwm] nzntc? y?><3> <D®m*& 

*HNMR (CD 3 OD) <5 : 1. 2 3 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz), 6. 78-6. 90 (2H,m), 7. 2 
0 (1H, td, J = 9. 8, 5. 1Hz) , 7, 52 ( 1 H, dd, J = 6. 
6, 3. 1Hz) , 7. 56 (1H, s) , 7. 62 (1H, t, J = 8. 2 
Hz) , 7. 73 (1H, t, J = 8. 2Hz) , 7. 78 ( 1 H, s) , 8. 
04 (1H. d, J = 8. 2Hz), 8. 41 (1H, d. J = 3. 1Hz), 
8. 51 (1H, d, J = 6. 6Hz) , 8. 64 ( 1 H, d, J = 8. 2H 
z) 

ES I -MS (m/e) : 5 2 5 [M+H] 



■MM 2 3 4 



WO 2005/063738 



274 



PCT/JP2004/019843 



5- (2, 5-y7MD-7x;^» - 2 - tf^>- 2 -^jb -_fi- 
H«<|2 3 2T#Sft£4- (2, 5 - ^7JWD-7i^y) -5- 

(6 -x^>x;i//}N-;i/-tfu v>- 3 --f;i/^^s>) -^>-t?>-i, 2- 

J HNMR (CD3OD) <5:1. 24 (3H, t, J = 6. 9Hz) , 3. 3 
8 (2H, q, J = 6. 9Hz) , 6. 77-6. 91 (2H, m) , 7 . 1 
7 - 7 . 2 4 (1H, m), 7 . 5 1 ( 1 H, s ) , 7 . 5 2 (1H, d d, 
J = 7. 4, 4. 3Hz) , 7. 74 (1H, s) , 8. 04 ( 1 H, d, J 
= 7. 4Hz) , 8. 41 (1H, d, 3 = 2. 3Hz) , 8. 74 ( 1 H, 
d, J=4. 3Hz) , 8. 80 (1H, dd, J = 2. 3, 1. 8Hz), 
9. 5 1 (1H, d, J = l. 8Hz) 
ES I -MS (m/e) : 5 1 0 [M + H] 

mmm 235 

5- (2, 6 -^7MD-7x7^y) - 2 - bTU ¥>- 2 )\>- 6 - 
(6 - X^> 7>;i/^-;i.- kf U y>- 3 z^Qk^vO - 1 H-^>7.V 5 £ 

H»!|2 2 1 (Ig2) T#£ft7c5-7;ktD-4- (6 -3L$>X)V*s 

6- >?7;i/^n-7xy-^^ViT, HM#!|2 2 1 (Ig3) i|Wim©77^ 

1HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
8 (1H, q, J = 7. 4Hz) , 3. 39 ( 1 H, q, 3 = 7. 4Hz) , 
6. 68-6. 75 (1/2H, m) , 6. 90-7. 00 (2H,m), 7. 
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12-7. 26 (1H, m) , 7. 2 7 - 7. 5 3 (3H, m) , 7. 68- 
7. 72 (1/2H. m) , 7. 8 4- 7. 9 2 (1H, m) , 7. 98-8. 
0 4 (1H, m), 8. 3 1-8. 3 9 (1H, m) , 8. 4 1 (1/2H, 
d, J = 2. 3Hz) , 8. 56 (1/2H, d, J = 2. 3Hz) , 8. 5 
7-8. 63 (1H, m) , 10. 59-10. 88 (1H, m) 
ES I -MS (m/e) : 5 0 9 [M + H] 

H»J 2 3 6 

5- (2, 6 -y7JktD-7x^y) - 2 - g g £>Zi 2 --OU- 6 - 
(6-X^> 7JI/fr~jl,-bfU^>- 3—()\,***s) -!H-OxV$y 

«f!|2 3 5T#e»tlfc4- (2, 6-y7Mo-7x^y) -5- 

(6-x^>x;i/^-;i/-tfu^>-3--r;^^-» -^>-bf>-i, 2- 

X HNMR (CDC 1 3 ) 6:1. 29 (3H, t. J = 7. 4Hz) , 3. 3 
8 (1/2H, q, J = 7. 4Hz) , 3. 3 9 ( 1 H, q, J = 7. 4H 
z ) , 3. 40 (1/2 H, q , J = 7 . 4Hz), 6. 73-6. 78 (1 
/2H, m) , 6. 93-7. 04 (2H, m) , 6. 93-7. 04 (1/ 
2H. m) , 7. 14-7. 20 (1/2H, m) , 7. 22 (1/4H, 
s) , 7. 31-7. 42 (1H, m) , 7. 44 (1/4H, s) , 7. 4 
5 (1/4H, s) , 7. 53 (1/4H, s) , 7. 74 (1/4H, s) , 
7. 75 (1/4H, s) , 8. 0 0 - 8. 0 5 ( 1 H, m) , 8. 43 (1 
/2H, d. J = 2. 7Hz) , 8. 56 (1/4H, dd, J = 2. 5, 1. 
6Hz) , 8. 57 (1/2H, d, J = 2. 7Hz) , 8. 59 (1/4H, 
dd, J = 2. 5, 1. 6Hz) , 8. 60 (1/4H, dd, J = 2. 5, 
1. 6Hz) , 8. 61 (1/4H, dd, J = 2. 5, 1. 6Hz) , 8. 
66 (1/4H, d, J = 2. 5Hz) , 8. 67 (1/4H, d, J = 2. 
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5Hz) , 8. 68 (1/4H, d, 1 = 2. 5Hz) , 8. 6 9 (1/4H, 
d, J=2. 5Hz), 9. 56 (1/4H, d, J = l. 6Hz), 9. 6 
0 (1/4H, d, J = l. 6Hz) , 9. 61 (1/4H, d, J = l. 6 
Hz) , 9. 63 (1/4H, d, J = 1 . 6Hz) , 10. 36 (1/4H, 
b r s) , 10. 4 8 (1/4H, b r s) , 10. 5 1 (1/4H, b r 
s) , 10. 5 7 (1/4H, b r s) 
ESI -MS (m/e) : 510 [M+H] 

£%0!l 2 3 7 

5- (2, 6-y7MD-7iy^» -2- ( 1 - * 1 H - g g 

V—)V-Z-^)V) - 6- (6 -xjy>^;u^njw-fcru$?>- 3 --Ok*-* 
-» - 1 H - ^ >X-f $ ^V- Jb 
*««2 3 5T?#fcttfc4- (2, 6-y7MD-7x^y) -5- 

(6-x^>x;i/^-;u-tfU^>-3-<;i,^v) -^>if>-i, 2- 

»2 0 3tniom ^ntcJpLJfc^xttcn&taiStsffl^fc-e- 

*HNMR (CD C 1 3 ) <5:l. 2 9 (3H, t,. J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 3. 96 (3H, s) , 6. 87 (1/2 
H, brs), 6. 93-7. 00 ( 3 H, m) , 7. 10-7. 17 (1H, 
m) , 7. 18 (1/2H, s) , 7. 30 (1/2H, s) , 7. 32-7. 
40 (1H, m) , 7. 34 ( 1 H, d, J = 2. 5Hz) , 7. 63 (1/ 
2H, brs) , 7. 9 8- 8. 0 3 (1H, m) , 8. 54 (1H, d, J 
= 2. 7Hz), 10. 18 (1/2 H, brs), 10. 35 (1/2 H, 
b r s) 

ESI -MS (m/e) : 512 [M + H] 

mmm 238 
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5- (2-h'j7Mn^^y-7xy^» - 2 - 2 ± OV- 

6- (6-x^>7>;i/^;i/-tfU^>-3—i , ;i/^-^'» -ih-^>xv 

H»!|2 2 1 (IS 2) T?#&tlfc5-7;^P-4- (6-X^>?UI/* 
5 x;i/-tfU v>-3-^;i/^^) -2-ZhD-7xz;V75X 02- 
h'J7MD^h + >'-7x;-MitiT, H»019 6 (XS4) , (I 

us) , Rtm»«2O5ti?i«0m cinfc^cfcirasXttJinetffffi 

J HNMR (CDC 1 3 ) 5 :1. 27 (3H, t, 1 = 7. 4Hz) , 3. 3 
10 6 and 3. 37 (total 2 H, each q, J = 7. 4Hz), 
6. 95-7. 00 (1 H, m), 7. 12-7. 46 (5H, m) , 7. 5 

0 and 7. 76 (total 1 H, each s ) , 7 . 98 an 
d 8. 00 (total 1H, each d, J = 8. 8Hz), 8. 4 

1 (1H, d, J = 2. 7Hz) , 8. 5 9 - 8. 6 2 ( 1 H, m) , 8. 6 
15 8 ( 1 H, d . J = 2 . 4 H z ) , 9 . 61 and 9. 63 (total 

1H, each d, J = l. 6Hz) 
ESI -MS (m/e) : 5 5 8 [M + H] 

2 3 9 

20 5- (2-7JM-Dtf 'JS?>- 3— *()V**r*s) -6- ( 6 -3L# >7s)l/ft- 
JMf'Jy>-3--fM^» -2-tfUS?>-2— f;i/- 1H-^>X-T5 

$mm2 2i (If§2) T#6tlfc 5 - 7;i/^-a - 4 - (6-X>>7;;l/* 
x;U-lf U5?>- 3--f;^^v) - 2 -~hD-7x^75X 02- 
25 7;^D-tfUi?>-3-:*-;i/£/B^T, «f!l2 2 1 (IS 3) iWfltCD 

J HNMR (CDC 1 3 ) 6:1. 29 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz), 7. 11-7. 16 ( 1 H, m) , 7. 2 
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4 (1/2 H, s) , 7. 26-7. 35 (2H, m) , 7. 41-7. 45 
(1H, m) , 7. 43 (1/2H, s) , 7. 55 (1/2H, s) , 7. 
72 (1/2H, s) , 7. 8 8 - 7. 9 4 (2H, m) , 7. 99-8. 0 
3 (1H, m) , 8. 38-8. 41 (2H, m) , 8. 65-8. 67 (1 
H, m) , 10. 94 (1/2H, brs) , 10. .9 8 (1/2H, br 
s) 

ESI -MS (m/e) : 4 9 2 [M + H] 
H»!J2 4 0 

5- (2-7;i/^-PbfU^>- 3-^;j,^^) -6- (6 -x* 

jkj fU S?>- 3 -ljk±±>0 - 2 - fcf 2 Z £)L = 1H-^IV g 

«M2 3 9Tf#sn&4- (2-y)V*u\± Uv>-3—f;^4-v) - 
5- (6-x^>x;p^-;i/-tfu^>-3--r;p^^» -^>-fcf>- 1, 

2-v75X 2fet;tf7^>-2-*;^>K&fflViT, 1 9 7 

1 HNMR (CDC 1 3 ) 5:1. 3 0 (3H, t.. J = 7. 4Hz), 3. 3 
8 (1H, q, 1 = 7. 4Hz) , 3. 39 (1H, q, J = 7. 4Hz) , 
7. 13-7. 24 (1H, m) , 7. 24 (1/2H, s) , 7. 26-7. 
39 (2H, m) , 7. 47 (1/2H, s) , 7. 56 (1/2H, s) , 
7. 77 (1/2H, s) , 7. 9 5 -8. 0 5 (2H, m) , 8. 40 (1 
H, d, J = 2. 3Hz) , 7. 62 (1/2H, dd, J = 2."4, 1. 6 
Hz), 8. 63 (1/2 H, dd, J = 2. 4, 1. 6Hz), 8. 70 
(1/2H. d, J = 2. 4Hz) , 8. 71 (1/2H, d, J = 2. 4H 
z) , 9. 62 (1/2H, d, J = l. 6Hz) , 9. 63 (1/2H, d, 
J = l. 6Hz), 10. 45 (1/2 H, brs), 10. 51 (1/2 H, 
brs) 

ESI -MS (m/e) : 49 3 [M + H] 
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mmm2 4i 

5- (2-7;^ntfUs?> -3--r;^^v) -2- (lH-tf^v-^- 

3- r;P) -6- (6-x^>x;p^-;i/-ifij>?>-3--r;^^-» -1 

5- (6-x^>x;i/7jNn;p-tru> 5 >-3— r;^^r-» -^>i?>-i, 

X HNMR (CDC1,) 5:1. 2 9 (3H, t, J = 7. 4Hz) , 3. 3 
7 (2H, q, J = 7. 4Hz) , 7. 07 (1H, d, J = 2. 7Hz) , 

7. 0 8-7. 13 (1H, m) , 7. 2 0 (1/2H, brs), 7. 2 

4- 7. 30 (2H, m) , 7. 34 (1/2H, brs) , 7. 52 (1/ 
2H, brs), 7. 65 (1/2H, brs), 7. 71 (1H, d, J = 
2. 7H.z) , 7. 8 8 - 7. 9 2 (1H, m) , 7. 99 ( 1 H. d, J = 

8. 6Hz), 8. 33 (1H, d, J = 2. 7Hz) 
ESI -MS (m/e) : 481 [M + H] 

mmm 242 

5- (2-»DDKUS?>-3 HM»5/) -6- (6-X*>;UU?kXJl 

bf u s?>- 3 zrOkj^) - 2 - g u y>- 2 1 h-^>xv s g 

H»J2 2 1 (XS2) T#6n&5-7^D-4- ( 6 -X* >*;P* 
x;i/-k°U v>-3— <;i/^^) -2--hD-7i-JP7$>, Xtf2- 
fOD-KiJ5?>-3-t-M«UT» IHWJ2 2 1 (IS 3) <hM©75 
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*HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 7. 14-7. 20 (2H, m) , 7 . 2 

8 (1/2H, s) , 7. 20-7. 31 (1H, m) , 7. 40-7. 46 
(1H. m) . 7. 4 6 (1/2H, s) , 7. 6 0 (l/2H, s), 7. 

76 (1/2 H, s) , 7. 88-7. 93 ( 1 H, m) , 8. 00 (1/2 
H, d, J = 8. 6Hz) , 8. 01 (1/2H, d, J = 8. 6Hz) , 8. 
11-8. 16 ( 1 H, m) , 8. 31-8. 35 ( 1 H, m) , 8. 38- 
8. 42 (1H, m) , 8. 64-8. 68 (1H. m) . 10. 82-10. 

9 5 ( 1 H, m) 

ESI-MS (m/e) : 5 0 8 [M + H] 

nmm 243 

5- 'Jy>-3-^M»y) -6- ( 6 -X.* >Z)l*-)l 

KUS»- 3 ->f -2-fc?7s;>-2->f;i,-iH-^>^5^ 

^JI0j|2 4 2T*§£*1&4- (2 -^UP tfUv ? >- 3 - 

5- (6 -x^>^;^-;i/-tfu i?>- 3 -^>if>-i, 

»HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz) , 7. 18-7. 24 (2H, m) , 7. 3 
0 (1/2H, s) , 7. 3 1 (1/2H, dd, J = 8. 6, 2. 7Hz), 

7. 32 (1/2H, dd, J = 8. 6, 2. 7Hz), 7. 51 (1/2H, 
s) , 7. 61 (1/2H, s) , 7. 81 (1/2H, s) , 8. 02 (1 
/2H, d, J = 8. 6Hz) , 8. 04 (1/2H, d, J = 8. 6Hz) , 

8. 15-8. 2 0 (1H, m), 8. 35 (1/2 H, d, J = 2. 7H 
z) , 8. 36 (1/2H, d, J = 2. 7Hz) , 8. 63 (1/2H, d 
d, J = 2. 3, 1. 6Hz) , 8. 64 (1/2H, dd, 1 = 2. 3, 1. 
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6Hz) , 8. 72 (1/2H, d, 3 = 2. 3Hz) , 8. 73 (1/2H, 
d, J = 2. 3Hz) , 9. 64 (1/2H, d, J = l. 6Hz) , 9. 6 
5 (1/2H, d, J = l. 6Hz), 10. 60 (1/2H, brs), 1 
0. 68 (1/2 H, brs) 
ESI -MS (m/e) : 5 0 9 [M + H] 

Sdtey 244 

5- U$?>-3-^JM-*y/) -2- (1-^-iH-tf 

7 % /~;i/-3 ->f;p) - 6- (6-x^>x;^-;i/-h!U> ? >-3--r;^ 
£y) - iH-^>xV$^V-;u 
§fe«f!2 4 2Tft6tt&4- (2-£Dn£US?>-3--fJM-**>) - 

2 -iSTs. >, Mi i h- tr 3 -*,m?>»£jiht, 

^M2 0 3 tp?tom -n^Dfc^x«^ne,t^i^a^t) 

X HNMR (CDClg) 0:1. 29 (3H, t, 3 = 7. 4Hz) , 3. 3 
7 (2H, q, J = 7. 4Hz) , 4. 01 (3H, s) , 7. 01 ( 1 H, 
d, 3 = 2. 3Hz), 7. 12-7. 17 (2H, m), 7. 26 (1H, 
dd, J = 8. 8, 2. 7Hz), 7. 39 (1/2H, brs), 7. 48 
(1/2 H, brs), 7. 49 (1H, d, 3 = 2. 3Hz), 7. 58 
(1/2H, brs) , 7. 69 (1/2H, brs) , 7. 99 ( 1 H, d, 
J = 8. 8Hz) , 8. 10-8. 15 ( 1 H, m) , 8. 31 ( 1 H, d, 
3 = 2. 7Hz) , 1 0. 2 8 (1H, b r s) 
ESI -MS (m/e) : 511 [M + H] 

£MM 2 4 5 

5- (2->7;HU^>-3- ^M^y) -6- (6 >X)l±=.)l 
If US?>-3-^;W^» -2-^Jy>-2-^-lH-^>7VS^ 
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H»J2 2 1 (I§2) T?ft6n&5-7;i/tD-4- (6-X^>^;i/* 

l HNMR (CDC 1 3 ) 6:1. 3 0 (3H. t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz) , 7. 12-7. 26 (3H, m) , 7 . 3 
8-7. 45 (2H, m) , 7. 45 (1/2H, s) , 7. 46 (1/2H, 
s ) , 7. 75 ( 1 H, s ) . 7. 89-7. 9 4 ( 1 H, m) , 7. 9 9- 
8. 05 (1H, m) , 8. 22-8. 26 ( 1 H, m) , 8. 39-8. 4 
3 (1H, m) , 8. 67-8. 70 ( 1 H, m) , 10. 88 (1H, br 
s) 

ESI -MS (m/e) :4 9 9 [M + H] 

mmm 246 

5- (2-->77 3 -^;M-*~» - 6 - ( 6 -x* >x;i^xji/ 
bTU 5?>- 3 -sUV***/) - 2 - £g 2 — <J1/- 1H-^>XV 5 

5- (6-x^>x;i/jfcx;i/-tfUv ? >-3— f ;w^s/) -^>-tf>-i, 
«fc£*£fcfiB#£ L-Tlfc. 

: HNMR (CDC 1 ,) 6:1. 3 5 (3/2H, t, J = 7. 4Hz) , 1. 
37 (3/2H. t, J = 7. 4Hz), 3. 38 (1H, q, J = 7. 4H 
z), 3. 39 (1H, q, J = 7. 4 Hz), 7. 19-7. 26 (2H, 
m) , 7. 4 2-7. 4 7 (1H, m) , 7. 53 (1/2H, s) , 7. 5 
4 (1/2H, s) , 7. 80 (1/2H, s) , 7. 81 (1/2H, s) , 
8. 04 (1/2H, d, J = 8. 6Hz) , 8. 05 (1/2H, d, J = 
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8. 6Hz) , 8. 22-8. 2 5 (1H, m), 8. 40-8. 43 (1H, 
m) , 8. 6 4- 8. 6 6 (1H, m) , 8. 73 ( 1 H, d, J = 2. 5H 
z) , 9. 65 (1H, d, J = l. 5Hz) , 10. 87 (1/2H, br 
s) , 10. 9 0 (1/2H, b r s) 
5 ESI -MS (m/e) : 5 0 0 [M-H] 

mm® 2 4 7 

5- (2->?7;^a^ h^->-bfijy>-3— r;i/^v) -6- (6-x 
?>*)Vft-)l,- h°u 2>z 3 zlM^>0 - 2 - kf u v>- 2 i 
10 H-^>xV$^V-;i/ 

*»J2 2i (x@2) Tf#e>n^5-7;^p-4- (6-x^>x;^ 

-;P-fc?U v>- 3 -<;i^3^>) -2-~ hD-7x-;i/T5>> M2- 
^7;i/*D* U^>-3-:t-;i^ffl^T, H«!j2 2 1 (xn 

'HNMR (DMSO-d 6 ) <5 : 1 . 10 (3H, t, J = 7. 4Hz), 3. 
36 (2H, q, J = 7. 4Hz) , 7. 18-7. 25 (1H, m) , 7. 
31-7. 87 ( 6 H, m) , 7. 94-8. 0 7 ( 3 H, m) , 8. 32- 
8. 3 6 (1H, m) , 8. 4 6-8. 4 9 (1H, m) , 8. 7 7 ( 1 H, 
20 s) 

ESI-MS (m/e) : 5 4 0 [M+H] 
^ Jfiftl 2 4 8 

5- (2-?y)),*u* K ^>-fcf'>7>-3 — Qk±±>Q -6- (6-X 
25 ^>7JUfrx;i,- bf u s?>- 3 z^Ol^vO - 2 - tf^s? >- 2 — f 1 

mmm2 4 7T#e>nfc4- (2-e?7;i/*n* h^>-tfU v>- 3 
-5- (6 -x^>^;i/^x;i/-trui?>- 3— r;i/^-» 

>if>-l, 2->?7$>, t°^^>-2— T5x-h^ffl^T, 
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X HNMR (CDC 1 8 ) 6:1. 30 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz), 7. 07-7. 11 (1H, m), 7. 1 
5 7 and 7. 76 (total 1H, each s), 7. 29-7. 
34 (2H, m) , 7. 37 (1H, t, J = 7 2. 8Hz), 7. 46 (1 
H, s), 7. 96-8. 03 (2H, m) , 8. 43 (1H, s), 8. 6 
0 and 8. 62 (total 1H, each s), 8. 6 9 ( 1 H, 
s) , 9. 6 0 and 9. 63 (total 1 H, each d, J = 
10 1. 5Hz) 

ESI -MS (m/e) : 541 [M + H] 

mmm 249 

5- (2-y7MD^ h^5>-tf'J^>-3— fjk£^>0 -6- (6-X 
15 ^>^^-^-tfU> ? >-3— fJk^vQ -2- (1-^-lH-tf 

z^Zrik - 3 - - f ;i/) -iH-^>x-f$^/-^ 

H»J2 4 7Ti^nfc4- (2-> ? 7;i/^n^ h^->- tf U v>- 3 -- f 

frttis) -5- (6 -x^>7;;i/*n;i/-tf u> 5 >- 3 -- r;i/^-» 

>i?>-l, 2-y75>, Wl-^^-lH-tf^^-;P-3-*;^ 

X HNMR (DMSO-d 6 ) 6:1. 10 (3H, t, J = 7. 4Hz), 3. 
36 (2H, q, J = 7. 4Hz) , 4. 00 (3H, s) , 6. "88 (1H. 
d. J = 2. 3Hz), 7. 19 (1H, brs), 7. 2 6 -7. 7 5 (4 
25 H, m), 7. 63 (1H, t, J = 72. 4Hz), 7. 90-7. 99 
(3H, m) , 8. 45 ( 1 H, d, J = 2. 7Hz) 
ES I -MS (m/e) : 5 4 3 [M + H] 



mm 2 5 0 
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6-1>V)i> tti/-5- (2-7MD7x;^» -2-tf^y>-2- 

-Y }]/— 1 H >x-r $ 

(Igl) 

6 0ml h H 5^>-7Kfnt» 2 . 91ml Rtfjggl?*-- y ^r;i/« 

(IS 2) 

N- (4-^>^^'>-3-7MD7iZJW tf^v>*«^+l-5 

4 - ^>S?M**>- 3 - 7;i/tn7-U >4. 1 3 g©tfUv>6 0ml 
Mfc, ff^> J >-2-^;^>^2. 5 9g^l- (3-^^75; 

(IS 3) 

N- (4-^>^t^y-5-7jktD-2-Zhn7x-JW tf^> J > 

N- (4-^>yjmy-3-7JWD7xZJ|/) tf 5 $?>3tUM?*1J-$ 
H5. 8 0gCD^DD^A4 0ml,»Ilc > tK^T, hU7;^P»»4 

(IS 4) 

N- U-*>*?)\,***s-5- (2-7MD7i^y) -2-XhO 
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N- (4-^>i?^y- 5 2 - " hD7x-JW \dy^> 

* j ^5F2. 14g®^fMK75Fl6ml»t 2-7)1 

*U7x.y-)V0. 5 4mlW«ij^A2. 53gm, 9 

5 LTf#7c„ 
(IS 5) 

5 -1>i»Vtt*/- 6 - (2-7MD7iy^y) -2-tf^v>- 
2-«()l- 1 h-^>XV 5 ^!/-;PO»jfi 
N- (4-^>^;i/^i/-5- (2-7Mn7x;^» -2--hD 
10 7i-JV) tf7>?>^;^^-y-$ K l. 5 2g©^5 1 MM75Hl6m 

i mmmz, nux (in z^c»*3. 72 g $M, ejs«£8osk: 

15 «^$ffi@#tLT#fc. 

1 HNMR (DMSO-d 6 ) 5:5.15 and 5. 17 (total 
2 H, each s), 6. 78-6. 93 ( 1 H, m) , 7. 06-7. 4 
0 (9H, m) , 7, 5 4 and 7. 57 (total 1H, each 
s ) , 8 . 7 3 and 8. 74 (total 1 H, each s ) , 8 . 

20 76-8. 79 (1 H, m) , 9. 43 and 9. 44 (total 1 
H, each d, J = 1. 6Hz) 
ESI -MS (m/e) : 413 [M + H] 

mmm 251 

25 5- (2-7 MD-7x7^» - 2 - If 7i?>- 2 — j )l- 6 - (2-~> 
77 - If U $ S?>- 5 -^r Jl^y) - i H -^>XV $ £2=2k 
CIS1) 

5- (2-7;i/^P- 7xy^5» -6-bKD^>-2-t:7i?>-2^ 
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mmmz 5 0T#&nfc5-^>v;M-*^-6- (2-7Mo7 X ;+ 

y-;H 0 m 1 Rtfr h7tFn77>10ml ISSt 2 0 Xymikn? 
COS 2) 

5- i2-y)V^ru-yx.j^y) - 2 - tf ^y>- 2 --f;]/- 6 - (2- 
->7/-fc°U 5 — OM-^'» - lH-^>xy 

X@lT#e»nfc5- (2-7Ma7i/^» -6-hFD^>-2- 
OV- lH-^>7>f5^V-;i/7. OmgON-^^tfn 

fom&mz, mm^mmw^u^hifyy^- [ods-as-3 6 o-cc 

(YMCtI) mm : 7jc-T-feh-h'j;i/-0. UhU7MDii] £ 

X HNMR (CD3OD) (5:7. 01-7. 5 8 (5H, m) , 7. 64-7. 
82 (1H, m) , 8. 52 (2H, s), 8. 67 (1H, s) , 8. 74 
(1H, s) , 9. 44 (1H, s) 
ESI -MS (m/e) : 42 6 [M + H] 

2 5 2 

5- (2-7J Ptn-7i7^» ~2-|f^>?>-2— T;|/-6- (6-'> 
77-bfUi?>-3— T jk^± '» - 1 H - ^ >XV $ )l 
H»J2 5 1 (X@l)T#enfc5- (.2-7MD7i;+^» - 6 - k 



WO 2005/063738 



288 



PCT/JP2004/019843 



'HNMR (CD3OD) <5 : 7. 01-7. 30 (5H, m) , 7. 42 (1 
5 H, dd, J = 8. 6, 3. 1Hz) , 7. 5 5 - 7. 7 7 ( 1 H, m) , 7. 
81 (1H, d, J = 8. 6Hz), 8. 39 (1H, d, J = 3. 1Hz), 
8. 71 (1H, s) , 8. 77 (1H, s) , 9. 47 (1H, s) 
ESI -MS (m/e) : 42 5 [M + H] 

10 mmm 253 

5- (2 -y)],*a-yx.s*i/) - 2 -M^yy- 2 -<<)V- 6- (6-h 
U 7;i/^D^^- bf' J v>- 3 zrfjM^vQ - 1 H-^>xy $^y~ju 

**«2 5 1 (111) Tf#e,nfc5- (2-7MD7i/^» -6- 
t Fn*5/-2-tr5^>-2-^;i/- lH-^>X-f 5^/-;i/2 lmg© 
15 N-^^;Vtf DUvy >lra 1 5-m-2-h"J7JW^ 
;U-tfU v> l 6mg, ^t^A50mg, RtflKfltfH ( I I ) 1 Omg 

I5M4"E»n7h^7>^- CODS -AS- 3 6 0 -CC (YMC 

M) : TK-T-feh- hu;i^- 0. 1 % h u yjijruBW (cxffiSL 

'HNMR (CD3OD) a : 6. 7 0-7. 8 4 (6H, m) , 7. 49 (1 
H, dd, J = 8. 8Hz, 2. 8Hz) , 7. 78 (1H, d, J = 8. 8 
25 Hz) , 8. 39 (1H, d, 3 = 2. 8Hz) , 8. 73 (1H, s) , 8. 
8 0 (1H, s) , 9. 4 9 (1H, s) 
ESI -MS (m/e) :4 6 8 [M + H] 



mmm 254 
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5- (2, 6-^7MD-7x;^y) - 4 - 7 JVjrn - 2 - \L=7 V >- 
2 — T ^P— 6 — (6 - ^^>X)V^-)l-}f 'Jy> - 3 zzdJk±%±) zJ 

2, 3-i/7;i/^D-l- (6-^^>XM^-fiJi;>-3-fM 

-4-- hD-^>-fef 
2, 3, 4- h^yjVtn-' hD^>if>l 3 5mg©N-^^tfDU 
i ? y>3ml» < 6-^^>7;;^-;i/-tfU^>-3-^-;i/l 1 2m 

(182) 

N- (2, 3-y7Mn-4- ( 6 * >x;Mn-;],- tf I) ¥>- 3 - 

-r;M-^» -6-- hp-7x-;w F©&/& 
2, 3-s?7;^d-i- (6-^^>7;^n;i/-tfu^>-3—f;^ 
-4--ha-^>t*>2 2mg0/^;-;|/3mlM, kh*7y 
>-7K»0. 2mlR^JRR|^^--yir;m«i(Q0. Olg^ 

?%£t\z&K>, m.^m^%tc 0 #snfca4i**©KU5?>imi»«te, 

fc!7^>- 2-*;UsJ?>»l 2mgWl - (3 -y^^7$; y n hi 
;W - 3 -X?j^j«^$ K • -Iil2 5mg^M, 

m*&* m*mwti-bvv&i?&mvfc. u 

m*4 5mzT-m&m.&Ltzo m^mjewsl^ #stifcss*^ 

ffl»I^D?h^77^- (KieselgelTM60F2 5 4, Art5 
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7 44 , ^nD*W^^/-^=2 0/l) CTHUL, 

0013) 

5- (2, 6-v?7MD-7i;^» -4-7;i/^D-2-tf^^>- 

5 2 --r;i/- 6 - (6-^^>x;u*n;i/-tru^>-3-<;i/^v) -1 
n- (2, 3-v ? ^;^d-4- (6 -^^>x;i/^n;i/-tru v>- 3 - 

-Olttzs) - 6 -~ hP-7x~;W tf7> ? >*;^^r+h$ H8. 6mgO 
N-^JHfn'Jy;>0. 5ml*«fc, 2, 6->?7Jl/ta7x;-^8 

&fb*X (II) -7KfP#3 7 5mg^ilP^, R***9 0*ICT— HftUBfcl, 

#bfc„ tt«»*ataiufc«, MMM^n7h^77^- [od 

S-AS- 3 6 0 -CC (YMCti) ^Kiffi : *- 7-fe h- h U jW- 0 . 
15 lXbij7^tn»»] fcTttfibfc. #&nfc7 7^v'3>0^iMl 

: HNMR (CD3OD) 6:3. 22 (3H, s) , 6. 93-6. 99 (2 
H, m), 7. 01-7. 10 ( 1 H, m) , 7. 30-7. 45 ( 1 H, 
20 m), 7. 47-7. 51 ( 1 H, m) , 8. 02 (1 H, d, J = 8 . 6H 
z) , 8. 37 (1H, d, J = 2. 3Hz) , 8. 75 (1H, d, J = 2. 
3Hz), 8. 80 (1H, s) , 9. 56 ( 1 H, s) 
ESI-MS (m/e) : 5 1 4 [M + H] 

25 MM®] 2 5 5 

5- (2, 6-5?7J^D-7x;^» - 7 -7)l*n- 2 - tf US?>- 
2 6 - (6 -X^>7>JI/^-;i/-h!U^>- 3 --f -1 

(xei) 
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2, 3-V7WD-1- (2, 6-y7Mn-7i;^y) - 4-- h 

2, 3, 4- h'J7;Vtn-- hD^>if>5 0 OmgON-^^tr D'J 
^>13mlMC, 2, 6-^7Mo-7i;-;H7 0rag, 
5 h77*W> ; E-'7A7 , n>M. 5g£Jn;5L R^jft* 1 3 0ftfcT-*l 

. 1) fcT««u mm%&m*mt. 

10 (IS 2) 

5- (2, 6-^7MD-7i7^» -7-7;P^-p-2-tfU> ? >- 

2- -r;i/-6- (6-x^>x;i/^-;i/-tfU^>-3--f;i/^^-» -1 

2, 3-y7MD-l- (2, 6-i?7MD-7x;^» ~4-~ h 

15 D-^>if>, Rix#^4i:#e.tifc6 -x^>x;i/^x;i/-tf u^>- 

3- *-;ps«jfefflViT, *«j2 5 4 (is 2) > (is 3) tmmo-^m, 

*HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 3. 4 
20 1 (2H, q, J = 7. 4Hz), 6. 91-6.96 ( 1 H, m) , 7. 1 
4 (2H, t, J = 8. 4Hz) , 7. 2 7-7. 3 4 (1H, m) , 7. 4 
8-7. 54 (1H, m) , 7. 63 (1H, dd, J = 8. 8, 2. 7H 
z) , 7. 9.9 (1H, t, J = 7. 6Hz) , 8. 10 (lH.'d, J = 8. 
8Hz), 8. 31-8. 37 (1H, m) , 8. 59 (1H, d, J = 2. 
25 7Hz),8. 70-8. 76 (1H, m) 
ES I -MS (m/e) : 5 2 7 [M + H] 



mm 256 
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5- (tf'Jy>-2— fJk££2> -2-h°U^>-2— r;i/-6- (4-* 

^>xji/^-7i;^y) - iH-^>x-r$^v-;i/ 

^»J1 4T#Stlfe5 -7^0-4- (4-^^>7,;i/^-;i/-7 x y 

*HNMR (CD 3 OD) <5:3. 09 (3H, s) , 6. 81 (1H, d, J 
= 8. 2Hz) , 7. 02 (2H, d, J = 8. 6Hz) , 7. 02-7. 0 
7 (1H, m) , 7. 49-7. 5 4 (1H, m) , 7. 55 (1H, s), 
10 7. 63 (1H, s) , 7. 71-7. 77 (1H, m) , 7. 83 (2H, 
d, J = 8. 6Hz) , 7. 98-8. 03 (2H, m) , 8. 31 (1H, 
d, J = 7. 6Hz) , 8. 76 (1H, d, 3=4. 3Hz) 
ESI -MS (m/e) : 4 5 9 [M + H] 

15 H%0y 2 5 7 

5- (2-v7;i/^-D^h^v-b:Ui?>-3— -6- (4-j* 
^>7>;i/^-;l/-7x7^-» -2-HU^>-2— r;i/- lH-^>7T-r5 

20 -2--hO-7x^75X Rtf 2->>7;i/;frn* h^>-t!'Jy 

>-3-*-;p£Evvr, SiWutHfiiom ^n^Jpu^jsfexttc: 

ft & i^ftiftlft^t)** d t \Z «fc D , &flfc&tt«ft*&ei#£ bTf#£. 
*HNMR (CD3OD) 6:3. 10 (3H, s) . 7. 0 5 (2H, d, J 
= 8. 4Hz) , 7. 13-7. 20 (1H, m) , 7. 3 3- 7. 7 0 (4 
25 H, m) , 7. 48 (1H, t, J = 72. 8Hz) , 7. 87 (2H, d, 

J = 8. 4Hz) , 7. 92 (1H, d, J=4. 5Hz) , 8. 01 ( 1 H, 
t, J = 7. 4Hz), 8. 32 (1H, d, J = 7. 8Hz), 8. 77 
(1H, b r s) 

ES I -MS (m/e) : 5 2 5 [M+H] 
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mmm 258 

,5- (1 2 1, 2-^bFn-bfU^>-3— LM± 

'» -6- (4-^^>XJ^ZJP-7iy^y) -2-fcfU5?>-2— < 

;i/ - 1 h - ^ >xv $ jb 

- 2 -"hn-7i-J|/75X Ml -;WI/-2-^y- 1, 

*HNMR (CDC 1 3 ) 6:3. 04 (3H, s) , 3. 5.6 (3H, s) , 

6. 06 (1H, td, J = 7. 0, 2. 7Hz) , 6. 84 (1/2H, d, 
J = 7. 4Hz) , 6. 88 (1/2H, dd, J = 7. 4, 1. 8Hz) , 

7. 0 5-7. 15 OH. m) , 7. 20 (1/2 H, s) , 7. 28 (1 
/2H, d, J = l. 2Hz), 7. 38 (1H, dd, J = 6. 6, 4. 7 
Hz) , 7. 46 (1/2H, s) , 7. 60 (1/2H. s) , 7. 80- 
7. 90 (3H, m), 8. 36 (1H, t, J = 7. 2Hz), 8. 62 

(1H, d, J = 4. 4Hz) 
ESI -MS (m/e) : 4 8 9 [M + H] 

2 5 9 

5- (2-i? 7)V*u*h*Z'-ldVi?>-3— -6- (4-X 

^>x;i/^-ji/-7xy^v) - 2-tfU^>-2-^;u-iH-^>^? 

(18 1) 

5-7;^D-4- (4-I^>x;P»-7xy + y) -2-~ hD- 
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(IS 2) 

5 5- (2-^y)V^U^ h*i'-\£V5»-3-'(fr*3r5') - 6- (4- 

i^>7Ji/*^-7x;^^» -2-tru^>-2— f;u- ih-^>x< 
b-yjv^-u- 4- (4-x^>x;i/^-;i'-7xy^e/) -2-nhn- 

X HNMR (CDgOD) 6:1. 20 (3H, t, J = 7. 4Hz) , 3. 1 
5 (2H, q, J = 7. 4Hz) , 7. 04 (2H, d, J = 8. 4Hz) , 
7. 06-7. 15 (1H, m) , 7. 3 0-7. 7 0 (4H, m) , 7 . 4 
15 6 (1H, t, J = 72. 9Hz) , 7. 80 (2H, d, J = 8. 4Hz) , 
7. 89 (1H, d, J = 4. 3Hz) , 7. 99 ( 1 H, t, J = 7. 7H 
z) , 8. 30 (1H, d, J = 8. 0Hz) , 8. 74 (1H, brs) 
ES I -MS (m/e) : 5 3 9 [M + H] 

20 m&m 2 6 0 

5- (2-V7)VjrU* h^v-tf >J>?>- 3— rjWr±) ~ 6 - (4-X 
j>>XM^-7x^y) - 2 -fcf7^>- 2 ^rQkz 1 H-^>X-< $ 

*J£092 5 9 (IS 2) T?#6nfc4- ( 2 -v^l/^D;* t!U V 

25 >-3-<;i/^^) -5- (4-I^>XMZJV-7i; + y) ~^>i£ 
y-1, 2-^75>£fflV>T, gfttill 9 7<h|WI^©7j^> zmfclpEfc* 
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X HNMR (CDC 1 3 ) 6 : 1. 2 7 and 1. 28 (total 3H, . 
each t, J = 7. 4Hz), 3. 09 and 3. 10 (total 
2H, each q, J = 7. 4Hz), 6. 98 and 6. 99 (to 
tal 2H, each d, J = 9. 0Hz), 7. 04-7. 10 (1H, 
5 m) , 7 . 2 3 and 7. 42 (total 1 H, each s ) , 7 . 
25-7. 30 (1 H, m), 7. 36 and 7. 37 (total 1 
H, each t, J = 73. 0Hz), 7. 52 and 7. 73 (to 
tal 1H, each s), 7. 8 0 and 7. 81 (total 
2H, each d, J = 9. 0Hz) , 7. 9 0-7. 9 6 (1H, m) , 
10 8. 58-8. 63 (1 H, m), 8. 68 and 8. 69 (total 
1H, each d, J = 2. 4Hz), 9. 61 and 9. 63 (to 
tal 1H, each d, J = 1. 5Hz) 
ES I -MS (m/e) : 5 4 0 [M + H] 

15 ^MM 2 6 1 

5- (2, 4-^7Mn-7xy^» -6- (4-X^>7Jl/frn;l/- 
7x/^» - 2 - tf 2 —f)V- 1 H-^>X< ^y^tlJk 

*»02 5 9 (Ml) T#^>tlfc4-7;i/^n- 5- (4-X.?>Z)lft 

20 o-7xy-;i/*ffliriT, §iifiM2 5 9tra»©m iintipcfc^xtt 

X HNMR (CD 3 OD) 5:1. 21 (3H, t, J = 7. 4 Hz), 3. 
19 (2H, q, J = 7. 4 Hz), 6. 89-6. 95 ( 1 H, m) , 7. 
01-7. 12 (2H, m) , 7. 11 (2H, d, J = 8. 4 Hz) , 7. 
25 2 3 - 7. 6 7 (3H, m) , 7. 84 (2H, d, J = 8. 4 Hz) , 7. 
99 (1H, t, J = 7. 4 Hz) , 8. 29 (1H, d, J = 8. 2 H 
z) , 8. 75 (iH. brs) 
ES I -MS (m/e) : 5 0 8 [M + H] 
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mmm 262 

4- (l-^JP-lH-f Sy';-^-2-fMJl/77-JH -6- 
(4-y^^jVA ; E-f^-7x;^y) - 2 - tf 'J v>- 2 Jb- 1 

1-^3^-1 H-^5^;-;v- 2 -?t-W4-tFD^i>-N, 

'HNMR (CDC 1 3 ) 6:3. 0 9 (6H, s) , 3. 8 7 (3H, s) , 

6. 69 (1H, s) , 6. 74 (1H, s) , 6. 7 9-6. 8 9 (2H, 

m) , 7. 07 (2H, d, J = 8. 4Hz) , 7. 16 ( 1 H, d, J = 2. 

0Hz) , 7. 42 (2H, d, J = 8. 4Hz) , 7. 53 ( 1 H, t, J 
= 7. 6Hz) , 7. 64 (1H, d, J = 2. OHz) , 8. 17 (1H, 
d, J = 7. 4Hz) . 
ESI -MS (m/e) : 47 1 [M+H] 

2 6 3 

4- (l:'Jy>-2-fM ^73) - 6 ( 4 - g g^jkftJW^ 
JW7x;^ y) -2-bf'Ji?>-2— f JP- lH-^>^5^/-Jl/ 

X HNMR (CDC 1 ,) 6:3. 0 5 (3H, s) , 3. 0 9 (3H, s) , 
6. 90-7. 08 (4H.ni), 7. 30-7. 65 (6H, m) , 7. 8 
5 (1H, t, J = 7. 5Hz), 8. 37 ( 1 H, d, J = 7. 8Hz), 
8. 45 (1H, d, J = 3. 9Hz) , 8. 62 ( 1 H, d, J=4. 7H 
z) 

ESI -MS (m/e) :46 8 [M + H] 
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mmm 2 6 4 

4- (2, 6-y7KD-7i^-» -6- ( 4 - ^ ^ >7JI/t]n 
7x^y) -2-bfU^>-2— lH-^>X-f $^y-;i/ 

'HNMR (CD 3 OD) 5:3. 22 (3H, s) , 6. 25 ( 1 H, s) , 
7. 16-7. 24 (3H, m) , 7. 49-7. 5 4 (1H, m) , 7. 6 

0- 7. 66 (1H, m) , 7. 70-7. 78 ( 1 H, m) , 7. 95 (2 
10 H, d, J = 8. 4Hz) , 8. 02 (1H, m) , 8. 40 ( 1 H, d, J 

= 4. 7Hz) , 8. 70 (1H, d, J = 2. 3Hz) , 8. 78 (1H, 
d, 1 = 2. 3Hz) 

ESI -MS (m/e) : 494 [M + H] 

15 2 6 5 ( 

4- (1 zL*±Jk= 2-Jr*V- 1, 2 -vh FD-lf' J'^>- 3--r;i/^ 
->) -6 - (4-^>x;i/fr-Jl/-7x/^» — 2 — U S^>— 2 — f 

3-kFD + y- 1 -^)V- lH-tfUv ? >- 2 X Rtf4-^> 

20 x;w*n;i/-7xy— ;wftjn?fcfflViT» n»j6 7 tn«i©^, zmtcipi; 

'HNMR (CD3OD) (5:3. 10 (3H, s) , 3. 6 3 (3H, s) , 
6. 35 (1H, t, J = 7. 1Hz) , 6. 39 (1H, s), 7. 06 
25 (1H, s) , 7. 16 (2H, d, J = 8. 0Hz) , 7. 34 ( 1 H, d, 
J = 7. 2Hz) , 7. 4 2 - 7. 5 2 (1 H, m) , 7. 53 (1H, dd, 
J = 6. 8, 1. 6Hz) , 7. 90 (2H, d, J = 8. 0Hz) , 7. 9 

1- 8. 00 (1H, m), 8. 28-8. 38 ( 1 H, m) , 8. 71 (1 
H, s) 
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ESI -MS (m/e) :48 9 [M + H] 
2 6 6 

4- (2, 6-y7MP-7x;^y) -6- ( 6 -* * >Z)Vft~ )V- Y 
U V>- 3 zdJ^t^l ~ 2 - v>- 2 zrQLz 1 H-^>XV 5 ^ 

2, 6-^7Ma-7i/-JK W##^!l3T#e»nfe6 -^>7JU 

'HNMR (CDgOD) 5:3. 22 (3H, s), 6. 39 ( 1 H, s) , 
7. 16-7. 24 (2H, m) , 7. 21 ( 1 H, d, J = 8. 6Hz) , 

7. 32-7. 40 (1H, m) , 7. 54-7. 58 ( 1 H, m) , 8. 0 
6 (1H, d, J = 8. 6Hz) , 8. 47 (1H, d, J = 2. 3Hz) , 

8. 72 (1H, d, J = 2. 3Hz), 8. 79 (1H, s), 9. 56 
(1H, s) 

ESI -MS (m/e) : 4 9 6 [M+H] 
MMffl 2 6 7 

4- (2, 6-y7MD -7x7^y) -6- ( 6 - * $ Jb- V 

'Jy>-3-fmy) -2-tfU^>-2-^;V-lH-^>X-1 > $^ 

*««2 6 6f#6nfc3- (2, 6-i?7MD-7i;f» -5- 

(6-^^>x;p^-;p-t:U> ? >-3-<;i,^>') 1, 2- 

^75>^ffl^T, *M<I1 9 6 (186) i^liom C*lteJp£fc#iS 
XttiLftS^^fcSfcfc^tatfS Clitic StjUfr&t^fffc. 
X HNMR (CD3OD) (5:3. 32 (3H, s) , 6. 47 (1H, s) , 
7. 19-7. 2 6 (3H, m) , 7. 3 4-7. 4 2 (1H. m) . 7. 5 
6-7. 63 ( 2 H, m) , 8. 05-8. 11 ( 2 H, m) , 8. 41 (1 
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H, d, J = 8. 6Hz) , 8. 48 (1H, d, J = 2. 3Hz)', 8. 8 

3 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) :4 9 5 [M + H] 

5 »J2 6 8 

4- (2, 6-y7MD-7x;4y) - 6- ( 6 -X^>7J]/7frx;P- bf 

io *^;w-eu^>-3-:*-;i/£M*m>T, *»J6 8tn«©^rft, zrn 

X HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 3. 4 
0 (2H, q, J = 7. 4Hz) , 6. 38 (1H, s) , 7. 10-7. 2 
15 5 (3H, m) , 7. 3 2 -7. 4 0 ( 1 H, m) , 7. 56 (1H, dd, 
J = 8. 6, 2. 3Hz) , 8. 06 ( 1 H, d, J = 9. OHz) , 8. 4 
8 (1H, d, J=2. 7Hz) , 8. 72 ( 1 H, d, J = 2. 7Hz), 
8. 79 (1H, s) , 9. 56 (1H, s) 
ES I -MS (m/e) : 510 [M + H] 

20 

mmrn 2 6 9 

4- (2, 6-y7)^D-7x;^» ~ 6 ~ < 6 >Z)Vft-)V- h° 

U S?>- 3 ^UM3±1 ~ 2 - bf U v>- 2 zzrOLz 1 H-^>^ $ £ 

25 iIM2 6 8T#f,Hfc3- (2, 6 - ¥7 - 7 x J * - 5 - 

(6-x^>x;i/^-;p-tfu v>-3—f;i/^-» -^>if>-l, 2- 
y7$>^^T, »J19 6 (IS 6) £|WMi©7m ^nt^crc^ 

'HNMR (CDgOD) 6:1. 24 (3H, t. 1 = 7. 4Hz) , 3. 4 
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0 (2H, q, J = 7. 4Hz) , 6. 44 (1H, s) , 7. 18-7. 2 
5 (3H, m) , 7. 32-7. 41 (1H, m)., 7. 55-7. 62 (2 
H, m) , 8. 0 3 - 8. 0 9 (2H, m) , 8. 4.1 ( 1 H, d, J = 7. 
8Hz) ,. 8. 49 (1H, d, J = 2. 3Hz) , 8. 81 (1H, d, J 
5 =4. 7Hz) 

ES I -MS (m/e) : 5 0 9 [M + H] 

mmm 270 

4- (2-7;^n-tfU^>-3-^;i/^v) -6- (6-^>x;i^ 
2 - ?)v* d - tr u v>>- 3 - ;k Rtf 6 - * * tf u v 

>-3-tf-;U*JfcfcJBVvc, M#J6 8£I^©^ untfllDfc^X 

15 'HNMR (DMSO-d6) 6:3. 23 (3H, s) , 6. 09 ( 1 H, d, 
J = 2. 3Hz) , 6. 35 (1H, d, J = 2. 3Hz) , 7. 28 (1H, 
dd, J = 7. 8, 5. 5Hz) , 7. 59-7. 61 (1H, m) , 7. 6 
6-7. 67 ( 1 H. m) , 7. 84-7. 8 5 ( 1 H, m) , 8. 06 (1 
H, d, J = 8. 6Hz), 8. 70-8. 74 ( 1 H, m) , 8. 87 (1 

20 H, d, J = 2. 3Hz)., 9. 15 ( 1 H, d, J = l. 6Hz), 9. 8 
6 (1H, s) 

ESI -MS (m/e) : 4 7 9 [M + H] 



mmm 2 7 1 


, 272 








4- (2- 




-tf'Jy>-3- 


<;i/^-+v) -6- 








— Y - 


2 - tfU> 5 >- 2 - 


^;i/-iH-^> 






- (2-^7- 


1, 2-5?kKD- 


hf U 3 — r 




6 - (6 




-;u-tf y s» - 3 





2-tfu^>-2— r;i/- iH-^>x-r$-j7V-jb 
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y- s-t-jizm&m^T, mnmi o 8-1,1 0 8-2tmm^m, 

5 4- (2-7;i/^a-tfUv>-3— r;^^-» -6 - (6-^>7Qkfr 
hu 3 --t;m-^» - 2 - tf u v>- 2 — r — 1 h-k>x 

*HNMR (CD3OD) 6:3. 23 (3H, s) , 6. 19 (1H, d, J 
= 2. 3Hz), 6. 55 (1H, d, J = 2. 3Hz), 7. 23 (1H, 

10 dd, J = 4. 2, 2. 1Hz) , 7. 61-7. 64 (2H, m) , 7 . 6 
7 (1H, dd, J = 8. 6, 2. 7Hz), 7. 8 4- 7. 8 5 (1 H, 
m), 8. 02 (1H, td, J = 7. 8, 1. 6Hz), 8. 0 9 (1H, 
d, J = 8. 6Hz) , 8. 16 (1H, d, J = 7. 8Hz), 8. 51 
(1H, d, J = 2. 3Hz) , 8. 68 (1H, d, J=4. 7Hz) 

15 ESI -MS (m/e) :4 7 8 [M + H] 

6- ( 6 - ^ j> >XJ^ZJ|/ - H U y > - 3 Jl/t^'» -4- (2-** 
y-1, 2-vb:FP-lfUy>-3--r;i/^^-» -2-bfUv>— 2— j 

)V- 1 H-^>x-r $ ffV-;p 

20 X HNMR (DMSO-d 6) 6:3. 25(3 H, s), 6. 61-6. 62 
(2H, m) , 6. 9 7 - 7. 0 0 (2H, m) , 7. 6 3 - 7. 6 7 (2H, 
m), 8. 02-8. 11 (4H, m), 8. 56 (1H, d, J = 2. 3H 
z) , 8. 74 (1H, d, J=4. 7Hz) , 10. 33 ( 1 H, " s ) 
ESI -MS (m/e) : 4 7 6 [M + H] 

25 

mmm 273 

4- (2-7;|/^-0-h°Uy>-3-^;i/^'» -6- (4-*#>Z)lfc 
. -JV-7x;^y) - 2- £Uv>-2 —-i )l— 1 H — ^\>X-Y 5 ^Vjzik 

2 -7;i/^o-tfU^>- 3 -^--jk M4-*^>7ji,*-;i,-7x 
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X HNMR (CD 3 OD) 5:3. 13 ( 3 H, s) , 6. 6 7 ( 1 H, d, J 
= 2 . 0Hz) , 7. 21-7. 25 ( 2 H, m) , 7. 35-7. 39 (2 
5 H, m) , 7. 60-7. 63 ( 1 H, m) , 7. 77-7. 82 (1H, 
m), 7. 95-7. 97 (2H, m) , 8. 00-8. 09 (2H, m) , 
8. 36 (1H, d, J = 8. 2Hz) , 8. 83 ( 1 H, d, 1=4. 7H 
z) 

ESI -MS (m/e) :4 7 7 [M+H] 

10 

HJffiM 2 7 4 

4- (l-^5 1 ;i/-2-^-^y-l, 2-^kHP-bf'jy>-3->f^ 
-6- (4-I^>^M^l/-7x/^-» - 2 -tfUS?>- 2 ->f 

;p- 1 H-^>X-f 

15 (XS 1 ) 

5- (4-X^>7Jl/»-7i;^» -3- (1-^^-2-^ 

7-1, 2-vhHa-k°u^>-3--r;^^-» 1. 2->? 

3- hFD + ^-l-^5 1 JP-lH-HiJ^>-2-tX Rtf4-X*> 
20 7,)V&-)V-7x./-)V*:mkm^T, HM#J6 7 (Igl) 7iS (Ig4) 

(Xf§2) 

4- 2-ykh'D-tf'J^>-3-'fM 
25 3r~» -6- (4-X^>XM-^-7x;^» - 2 - tf U 5»- 2 -< 

1 H - ^ >x-r 5 ^/-fromm 

dii) "C»"&n&5- (4-x*>x;i/*x;u-7x/^>) -3- 

( 1 -jWI/- 2 -rt^V- 1 , 2 -5>fc Fn-fcf U5?>- 3 — HI'** 
'» -^>if>-l, 2-$?75>SfflWT, H»J2 0 4 (XS2) tMU 
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X HNMR (CD3OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H, q, J = 7. 4Hz) , 3. 65 (3H, s) , 6. 37 ( 1 H, 
5 t, J = 7. 2Hz) , 6. 42 (1H, s) , 7. 09 ( 1 H, s) , 7. 
20 (2H, d, J = 8. 8Hz) , 7. 37 ( 1 H, d, J = 6. 6Hz) , 
7. 4 6-7. 5 4 (1H, m) , 7. 5 5 (1H, d, J = 6. 0Hz) , 

7. 88 (2H, d, J = 8. 8Hz) , 7. 9 4-8. 0 2 (1H, m) , 

8. 36 (1H, d, J = 7. 6Hz) , 8. 73 (1H, s) 
10 ESI -MS (m/e) : 5 0 3 [M + H] 

mnm 275 

4- (l-*<?)\,-2-tty- 1. 2-vhKn-tfU^>-3--f 

vO -6- (4- (7°a/\°>-2 -X;Pt|n-;1/) -7x/4^» -2-tfUS? 

15 >- 2 — r;p- 1 h-^>xv 

3 - b FD + >'- l 1 H - tf 'J i?> - 2 - t>, 04- C/D 

a°>-2-x;p^-;w -7i/-MIJ^HT, ^#12 7 4<h|WI«©7i 

20 X HNMR (CD3OD) 6:1. 27 (6H, d, J = 6. 8Hz) , 3. 2 
7-3. 38 (1H, m) , 3. 65 (3H, s), 6. 37 ( 1 H, t, J 
= 7. 4Hz), 6. 42 (1H, s) , 7. 10 ( 1 H, s) , 7. 20 
(2H, d, J = 8. 8Hz) , 7. 3 5 - 7. 4 5 (1H, m) , 7. 4 
7-7. 54 (1H, m) , 7. 55 (1H, d, J = 6. 8Hz) , 7. 8 

25 5 (2H, d, J = 8. 8Hz) , 7. 2 7 - 8. 0 3 ( 1 H, m) , 8. 3 
0-8. 40 (1H, m) , 8. 74 (1H, s) 
ESI -MS (m/e) : 517 [M+H] 



MM 2 7 6 
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4- (2, 6-y7MP-7xy^y) -6- ( 6 -X? >7,)V^-)V- ¥ 
■Jy>-3-^M^y) - 2- ( l\i-\f.y^J—)V- 3 — f )]/) -1H-^ 

^JSf!l2 6 8T#6ftfc3 - (2, 6-^7^D-7i;+y) -5- 

5 (6-x^>7;;i/^r:;i/-h!iji?>-3-^;i'^-^r'» -^>i£>-i, 2- 
y75X WiH-tf^y--;i/-3-^;i/^^+f-TJl/xkF^ffl^T, H3I 

^20 2 ^iwun©;^ ^nfc*cfc^xttcne>t^t^m^t)i±^ 

X HNMR (CD3OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 3 
10 7 (2H, q, J = 7. 4Hz), 6. 28-6. 32 (1H, m) , 7. 0 
9 (1H, s) , 7. 19 (2H, t, J = 8. 2Hz) , 7. 34 (1H, 
s) , 7. 52 (1H, t, J=4. 5Hz) , 7. 83 (1H, s) , 8. 
04 (1H, d, J = 8. 6Hz) , 8. 46 ( 1 H, d, J = 2. 7Hz) 
ES I -MS (m/e) .: 4 9 8 [M + H] 

15 

mmm 211 

4- (l-^^;i/-2-^-^V-l, 2-vbKD-tfUv>-3— 

-» - 6- (4- (n, N-^^^;P7$y7>;i/^xji,) -7x;^» - 

2 - tf u ^> - 2 - - f 1 h - ^ >x-r $ 

20 1-*3\H/- lH-tf U^>- 2 -^">, (N, 

N-^^75/XMrjW -7zy-MJB^V>T, 2 7 4 £ 

1 HNMR (DMSO-d6) 6:2. 58 (6H, s) , 3. 48 (3H, 
25 s) , 6. 2 1.C1H, t, J = 7. 1Hz) , 6. 31 ( 1 H, s), 6. 
91 (1H, s) , 7. 16 (2H, d, J = 8. 8Hz) , 7. 30 (1H, 
d, J = 6. 4Hz), 7. 52 ( 1 H, dd, J = 7. 5, 5. 7Hz), 
7. 60 (1H, d, J = 5. 1Hz) , 7. 71 (2H, d, J = 8. 8H 
z), 7. 99 (1H, td, J = 7. 8, 1. 6Hz), 8. 27 (1H, 
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di J = 7. 8Hz) , 8. 73 ( 1 H, d, J = 4. 6Hz) 
ESI -MS (m/e) : 5 18 [M+H] 

iKIl 2 7 8 

4- (2-^pp-7i;4 : y) -6- (6-x^>;%ji/3frn;p-tf us?>- 
3 --i M*^) - 2- bf^i>>-2— h-^>tT-i > 5^V-;p 
<i@ l ) 

3- (2-^dp-7i;^» -5- (6 -x^>x;i/*-;p- tfu 

2-^DD-7x;-JK e-x^x^x^-tru^-s-^- 
^M&ffi^T, HISM6 7 (Igl) 75M (IS 4) tl^«©m nn£ 

erg 2) 

4- (2-^DD-7z;^-» - 6- (6 -x^>7.;v^x;i/- tf U 

(Igl) T#6nfc3- (2-i?DO-7i^y) -5- (6-X^> 

x;i/^x;i,-tfu>?>-3-<;^^^) -^>if>-i, 2-^7S>^ffl 

: HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 6. 9Hz) , 3. 3 
9 (2H, q, J = 6. 9Hz) , 6. 28 ( 1 H, d, J = 2."0Hz) , 
7. 10-7. 20 (1H, m) , 7. 28-7. 31 (2H, m) , 7. 3 
9-7.43 (1H, m) , 7. 57 (2H, t d, J = 8. 3, 4. 2H 
z) , 8. 05 (1H, d, J = 8. 6Hz) , 8. 48 (1H, d, J = 2. 
7Hz) , 8. 72 (1H, d, J = 2. 3Hz) , 8. 7 9 -8. 8 0 (1 
H, m) , 9. 5 8 (1H, s) 
ESI -MS (m/e) : 5 0 8 [M + H] 
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4- (2-7MD-7x/^'» -6- (6-X^>7Jl/frx;i/-fcfU5? 

>-3--f;i/^'» -2-^y^y-2-^)V- iH-^>X-f $^V-;ix 

'HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 6. 40 (1H, s) , 7. 10-7. 2 
10 0 (1H, m), 7. 28-7. 34 (4H, m) , 7. 57 (1H, dd, 
J = 8. 6, 2. 7Hz) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 4 
8 (1H, d, J = 2. 7Hz) , 8. 72 ( 1 H, d, J = 2. 3Hz) , 
8. 79-8. 80 (1H, m) , 9. 56 (1H, s) 
ESI -MS (m/e).:4 9 2 [M + H] 

15 

#I»J 2 8 0 

4- (2-h'J7J^D^^-7x7^y) -6 - (6-Xj?>7Jl^X 
;l/-tf'J v>-3--1 > J^^>/) -2-H7^>-2-^JHlH-^>xW 

20 2-hU7Mo^5 1 ;i/-7x;-jk &t^6-x^>x;i/*x;i/-tfU^ 

>- 3 -*-;P£JH#fflV>T, gjfcftl 2 7 8 UttfcUPD&^j* 

X HNMR (CD3OD) 6:1. 2 5 (3H, t, J = 7. 4Hz") , 3. 4 
0 (2H, q , J = 7. 4Hz) , 6. 50 (1H, d, J = 2. 0Hz) , 
25 7. 24 (2H, d, J = 7. 8Hz), 7. 38 (1H, t, J = 7. 8H 
z) , 7. 59 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 64 (1H, 
t, J = 7. 6Hz), 7. 81 (1H, d, J = 7. 8Hz), 8. 06 
(1H, d, J = 8. 6Hz) , 8. 50 (1H, d, J = 2. 7Hz) , 8. 
71 (1H, d, J = 2. 3Hz), 8. 78-8. 79 (1H, m) , 9. 



WO 2005/063738 PCT/JP2004/0 19843 

307 

54-9. 55 (1H, m) 

ES I -MS (m/e) : 5 4 2 [M + H] 

• mmm 2 8 1 

5 4- (1 -p^JP- 2 -xj-^V- 1 , 2-S?bh'D-t;'J$?>-3-^^ 
-» - 6- ( 4 ->^7 D ^ D A >X Mr Jl/ - 7 x ; -2-£U>*>- 

2— r;w- ih-^>xv$^v-;p 

3-tFD + y- 1 lH-t?U5»- 2 -:*>, Xtf4—>^D 

'HNMR (DMSO-d 6) 5:1. 0 1-1. 15 (4H, m) , 2. 8 
1-2. 90 ( 1 H, m) , 3. 51 (3H, s), 6. 24 ( 1 H. t , J 
= 7. 0Hz) , 6. 3.5 (1H, d, J = 2. 0Hz) , 6. 95 ( 1 H, 

15 d, 1 = 2. 0Hz) , 7. 18 (2H, d, J = 9. 0 Hz) , 7. 33 
(1H, dd, J = 7. 5, 1. 8Hz) , 7. 5 3 - 7. 5 7 (1H, m) , 
7. 63 (1H, dd, J = 6. 8, 1. 8Hz) , 7. 87 (2H, d, J 
= 9. 0Hz) , 8. 02 (1H, td, 1 = 7. 8, 1. 8Hz), 8. 3 
1 (1H, d, J=8. 0Hz) , 8. 75 ( 1 H, d, J = 4. 1Hz) 

20 ESI -MS (m/e) : 5 1 5 [M + H] 

mm 2 8 2 

4- (2, 6-y7MP-7x;^y) -6- ( 6 -Xff >7s)Vft—)V- b° 
■Jy>-3-^M^» -2- ( 1 M g Vjzikz 3 -1 

25 H-^>X-f $3?V-;i/ 

^Jfc0S2 6 8T$§£>*1&3 - (2, 6-y7^D-7x7^y) -5- 

(6-x^>^;p*n;i/-trus?>-3-' r;u^v) -^>-tf>-i, 2- 

y75X R^lH-l-^^-tr7y-;P-3-*;^>KSfflUT, $ 

»j2 0 3 ^icjs, znizmcttmxfcznz tft&t*®.&<£fr^ 
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X HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 4 
1 (2H, q, 3 = 7. 4Hz) , 4. 12 (3H, s) , 6. 61 ( 1 H, 
s) , 7. 19 (1H, d, J = 2. 3Hz) , 7. 22 (1H, s) , 7. 
25 (2H, dd, J = 5. 6, 2. 3Hz), 7. 3 7-7. 43 ( 1 H. 
m) . 7. 62 (1H, dd, J = 8. 6, 2. 7 Hz) , 7. 93 (1H, 
d, J = 2. 3Hz), 8. 08-8. 09 (1H, m) , 8. 51 (1H, 
d, J=2. 3Hz) 

ES I -MS (m/e) : 5 1 2 [M + H] 
Uli 2 8 3 

4- (3-h'j7J^D^fJP-7x/^y) -6- ( 6 -Xg 

ji^— tru y>- 3 zrL!ka±>0 - 2 -\f.v^y- 2 -<p\<- 1 H-^>x-r 
>- 3 -*-;wft«ifcfflViT, MMM2 7 8 iTO(D7jSfe> zin^i;^ 

X HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, 1 = 7. 4Hz) , 6. 39 (1H, s) , 7. 25-7. 3 
7 (5H, m) , 7. 57 (1H, dd, J =4. 3, 2. 2Hz), 8. 0 
6 (1H, d, J = 8. 6Hz) , 8. 48 ( 1 H, d, J = 2. 7Hz) , 
8. 72 (1H, d, J = 2. 7Hz) , 8. 79 ( 1 H, s), 9. 56 
(1H, s) 

ES I -MS (m/e) : 5 4 2 [M + H] 

mmm 2 8 4 

4- (4-h'j7MP^fJV-7x^-/) -6- ( 6 -X3? >^;i/frx 
2kr U v>- 3 — f jkfr* y) - 2 - tf7^ >- 2 -^OU- 1 H-^>XV 



WO 2005/063738 



309 



PCT/JP2004/019843 



'HNMR (CD 3 OD) (5:1. 26 (3H, t, J = 7. 4Hz) , 3. 4 

5 0 (2H, q, J = 7. 4Hz) , 6. 80 (1H, s) , 7. 32 (2H, 

d, J = 8. .6 Hz) , 7. 66-7. 64 (1H, m) , 7. 72 (2H, 
d, J = 8. 6Hz) , 8. 08 ( 1 H, d, J = 9. 0Hz) , 8. 54- 

8. 56 (1H, m) i 8. 70-8. 73 (1H, m) , 8. 78 (1H, 
s) , 9. 50 (1H, s) 
10 ESI-MS (m/e) : 5 4 2 [M + H] 

mm® 1 2 8 5 

4- (2, 3-S?7WP-7i/t'» - 6- (6-X#>7Jl^N-;V-fc! 

us?>- 3 ^uk£*±) - 2 -tf7^>- 2 --r;i/- i H-^>x-r$^ 
15 7r2k 

2, 3-y7il/tD-7xy-JK Rtf6 -X^>X;Ms-;t,- tf >J 
3 -*-;W&«&fliV»T, «#|2 7 8 £E unfcipDfc^Xtt 

l HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 7. 3Hz) , 3. 4 
20 0 (2H, q, J = 7. 3 Hz) , 6. 59 (1H, d, J = l. 6Hz) , 
7. 12-7. 18 (4H, m) , 7. 60 ( 1 H, dd, J = 9. 0, 2. 
7Hz) , 8. 07 (1H, dd, J = 8. 6, 0. 8Hz) , 8. 51 (1 
H, d, J = 2. 3Hz), 8. 71 (1H, d, J = 2. 3Hz), 8. 7 
9 (1H, dd, J = 2. 7, 1. 4Hz) , 9. 53 (1H, d, J = l. 
25 6 H z ) 

ESI-MS (m/e) : 510 [M + H] 

mmm 2 8 6 

4- (2->7;-7xy^y) -6- ( 6 - * ± >7Jl/frXJj/- bf U 3?>- 
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3 - -r Mlzj — 2 - b? » j s?>- 2 ziikz i h-^>xv $ ^Vrik 

5 >HNMR (CD 3 OD) 5:3. 23 (3H. s) , 6. 86 (1H, d. J 
= 2. GHz), 7. 21 (1H, d, J = 8. 2Hz), 7. 33-7. 3 
7 (2H, m) , 7. 6 2 - 7. 6 7 (3H, m) , 7. 84 (1H, d, J 
= 7. 8Hz) , 8. 04-8. 11 (2H, m) , 8. 36 (1H, d, J 
= 7. 8Hz) , 8. 54 (1H, d, J = 2. 7Hz) , 8. 82 ( 1 H, 
10 d, J = 4. 7Hz) 

ESI-MS (m/e) : 4 8 4 [M+H] 

HM2 8 7 

4- (2, 4-^7 MD-7x;^'» -6- (6-X^>X;i/fr-Jl/-H 

is u 3 — r 2k^±>0 - 2 -tfu v>- 2 zrOkz ih-^>x<$^ 

2, 4-y7MD-7xy-JK Rtf6 -X* >7Jl/*-;i^- tf U 

20 'HNMR (CD 3 OD) 5:1. 11 (3H, t, J = 7. 4Hz) , 3. 3 

9 (2H, q, 3 = 7. 4Hz) , 6. 51 (1H, d, J = 2. 0Hz) , 

7. 05-7. 10 (2H, m) , 7. 3 7 - 7. 3 9 ( 1 H, m) , 7 . 4 
6-7. 59 (3H, m) , 7. 9 8 - 8. 0 2 (2H, m) , 8. 26 (1 

H, d, J = 7. 8Hz) , 8. 56 ( 1 H, d, J = 2. 7Hz) , 8. 7 

25 3 (1H, d, J=4. 3Hz) 

ES I -MS (m/e) : 5 0 9 [M+H] 

mmm 2 8 8 

4- (bfu^>-2— Qk^jkZz^Jk) -6- (6-^^>?;;i/^x;i/-fcf 
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'Jy>-3-^M^y) -2-ifU^>-2--Ql/- 1H-^>7VS^ 

'HNMR (CDC 1 3 ) 5:3. 2 2 (3H, s) , 7. 0 3 (1H, d, J 
= 8. 0Hz) , 7. 06-7. 10 (1H, m) , 7. 34 (1H, d, J 
= 2. 1Hz) , 7. 37-7. 41 (1H, m) , 7. 43 ( 1 H, dd, 
J = 8. 8, 2. 8Hz), 7. 52 (1H, td, J = 7. 8, 2. 2H 
10 z) , 7. 64 (1H, d, J = 2. 1Hz) , 7. 88 ( 1 H, td, J = 
7. 8, 1. 8Hz) , 8. 03 (1H, d, J = 8. 8Hz), 8. 39 
(1H, d, J = 7. 8Hz) , 8. 45 (1H, dd, J = 4. 9, 1. 0 
Hz) , 8. 51 (1H, d, J = 2. 3Hz) , 8. 64 ( 1 H, d, J = 
4. 1Hz) 

15 ESI -MS (m/e) : 47 6 [M + H] 

mmm 2 8 9 

4- (2, 6-y7J^P-7x7^» -6- ( 6 bf 

u vy- 3 -^jy^r^r^) - 5 - yjvtu- 2 - M^-jy- 2-^)1- ih- 
20 ^>X-<5^y~;u 

2, 6-y7Mn-7x;-Jk 6-X^>XJ^-JI/-HUy>-3- 
2— ;k Mtf^v>-2-^^>^^jii^^T, H»J1 1 9£|wMi<D 

25 'HNMR (CDC 1 3 ) 6 : 1. 3 0 and 1.32 (total 3H, 
each t, J = 7. 4Hz), 3. 38 and 3. 40 (total 
2H, each q, J = 7. 4Hz) , 6. 9 6 - 7. 0 3 (2H, m) , 
,7. 10-7. 20(1 H, m), 7. 14 and 7. 52 (total 
1H, each d, J = 6. 0Hz), 7. 34 and 7. 38 (to 
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tal 1 H, each dd, J = 8. 6, 2. 8Hz), 8. 03 an 
d 8. 06 (total 1H, each d, J = 8. 6Hz), 8. 4 
8 and 8. 52 (total 1H, each d, J = 2. 8Hz) , 
8. 55-8. 72 (2 H, m), 9. 3 8 and 9. 62 (total 
5 1H, each d, J = l. 5Hz) 
ES I -MS (m/e) : 5 2 8 [M + H] 

mmm 290 

. 4- (2, 6-y7MD-7i/^y) -6- ( 6 -X^ y^)y-fo-)V- \j 

10 u yy- 3 z^uk^Ud - 5-yjv*u- 2 - tf u v>- 2 — tjp- i h- 

^»J2 8 9 T#e>nfc 3 - (2, 6-^7MD-7i;+y) -4-7 

Ma- 5- (6-x^>x;i/7l>n;i/-tru> ? >-3— r;i/^-» -^>if 

>-l, 2->>X5>£ffl^T, IM19 6 (XS6) iilH^©^, 

'HNMR (CDC 1 8 ) 5:1. 30 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 94-7. 01 (2H, m) , 7 . 0 
4-7. 50 (4H, m), 7. 79-7. 95 ( 1 H, m) , 7. 99-8. 
20 0 7 ( 1 H, m) , 8 . 2 3 and 8. 37 (total 1H, eac 
h d, J = 7. 0Hz), 8. 48 (1H, s), 8. 60-8. 68 (1 
H, m) 

ES I -MS (m/e) : 5 2 7 [M + H] 

25 $mm 291 

4- (2, 6-^7Ma-7i;^-» -6- (6 -X9>7>)Vft~)V-\Z 
U5?>-3-^;i/:t-^» -5-7;i/^P-2- ( 1 - 1 H - bf 7 

. v-^-3— Ok) - iH-^>x-r$^V-;i/ 

^&lfl|2 8 9Tf#£>nfc3- (2, 6-y7MD-7i/^» -4-7 
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- (6-x^>^;i/3js-ji,-tfU>?>-3— -^>if 
>-i, 2-s?75>, WiH-i-^^;v-if^y-;i,-3-^;i/^>m 
<£fflvix, stais«i2 o 3ira«©^tt, iinfcflii:fc^ttxttj:n6tiiri*i: 

5 'HNMR (CD 3 OD) 6:1. 23 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 4. 02 (3H, s) , 6. 94 (1H, 
s) , 7. 0 1-7. 12 (2H, m) , 7. 14-7. 2 3 ( 1 H, m) , 
7. 29 (1H, d, J = 5. 4Hz), 7. 51 (1H, d, J = 8. OH 
z) , 7. 70 (1H, s) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 
10 5 0 ( 1 H, s ) 

ES I -MS (m/e) : 5 3 0 [M + H] 

mmm 292 

4- (2, 6 -v7;i/^-p-7x/^r'» -6- ( 6 - ^ g >7Jl/fr-;i/- If 
15 'Jy>-3--fM^» - 5-7MD-2-lfiJ^>-2-f;|/-lH- 

20 fee 

'HNMR (CDC 1 s ) 6:3. 2 1 (3H, s) , 6. 9 8 (2H, . t, J 
= 8. 0Hz) , 7. 0 5 - 7. 5 0 (4H, m) , 7. 8 0- 7. 9 3 (1 
H, m), 8. 03 (1H, t, J = 8. 8Hz), 8. 23 and 8. 
37 (total 1H, each d, J = 8. 4Hz), 8. 47 (1H, 
25 s), 8. 6 1 and 8. 67 (total 1 H, each s) 
ES I -MS (m/e) : 5 1 3 [M + H] 

. mffiffl 2 9 3 

1- (2- (6- (4- -7i/^'» — 2 — tf 
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U y > - 2 - ^ JV - 3 H - ^ > X-f ^ 7 - JV - 5 zAM -tfPl)S?>- 

'HNMR (CDC 1 3 ) 6:1. 05-2. 90 (1 OH, m) , 3. 0 0- 
4. 45 (4H, m) , 5. 2 0 - 5. 4 5 ( 1 H, m) , 6. 80-7. 7 
0 (7H, m), 7. 85-7. 95 (1 H, m), 8. 20-8. 45 (1 
. H, m) , 8 . 5 0-8. 8 0 ( 1 H, m) 
10 ESI -MS (m/e) : 443 [M + H] 

mmm 294 

1- (2- (6- (4- (5-*7-)l- [1, 3, 4] ^-^ityTV-;!/- 

2- 4 )V) -7x/^» -2-lfU>?>-2-^^-3H-^>X-f$^ 

15 7-;p-5--r;u) -tfnu v>- 1 — 00 -x^y> 

2- (4-7Dt-7i-JV) -5-^^;i/~ [1, 3, 4] ^D-yJ 
y-^&ffl^T, $ffim 2 2 £M©7J&, £ttfc^Cfc#&Xte;itt£<*: 

'HNMR (CD C 1 3 ) 5:1. 40-2. 80 (1 OH, m) , 3. 50- 
20 3. 95 (2H, m), 5. 10-5. 50 ( 1 H, m) , 6. 90-7. 6 
0 (5H, m) , 7. 82-8. 10 (3H, m), 8. 35-8. 45 (1 
H, m) , 8. 6 0-8. 7 5 (1H, m) 
ESI -MS (m/e) : 481 [M + H] 

25 nnm 295 

1- (2- (6- (4- (2-*7)V-**W>-)\,-5-4)l>) -7x^ 
is) -2-fcfU> ? >-2--r;i/-3H-^>X-f$^V-;i/-5— (M -tf 
□ 'Jy>- 1— jM -x.$y> 
5- (4-7*Dt-7xz;v) -2-^^;|/-^ij-\/-;1/^ut, HJS 
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#1122 tw«©m zn\zmcttmx\tz.n$t%&t*mfr&t)#z 

X HNMR (CDC 1 8 ) 8:1. 6 6 - 2. 6 6 (1 OH, m) , 3. 5 3- 
3. 94 (2H, m) , 5. 21-5. 57 ( 1 H, m) , 6. 93-7. 9 
5 2 ( 9 H, m) , 8. 30-8. 69 (2H, m), 10. 61-10. 97 
(1H, m) 

ESI -MS (m/e) :4 8 0 [M + H] 
MMM2 9 6 

10 2-bFD^>-l- (2- (6- (4-^^>W-Jl/-l-7i;^ 
vO -2-h°U^>-2-^;i/-3H-^>X^S^V~^-5--OI/) -M 

mmmi 6 3~em*>nit5- (4-^^>xm-ji/-7i;^/) -2- 

tf U 2 — 6-tfPU> J >- 2— lH-OX-i 

&. 

J HNMR (CD3OD) 5:1. 84-2. 16 (3H, m) , 2. 24-2. 
43 (1H, m) , 3. 12 and 3. 14 (total 3H, eac 
20 h s), 3. 49-4. 24 (4 H, m), 5. 17-5. 38(1 H, 
m) , 7. 20-7. 58 (5H, m) , 7. 93-8. 04 (3H, m) , 
8. 2 6-8. 3 0 (1H, m) , 8. 73 (1H, s) 
ESI -MS (m/e) :4 9 3 [M + H] 

25 mtl&M 2 9 7, 2 9 8 

1- (2- (6- (6 -X^>x;l/fr-;]/-fc°Uv>- 3 -4)1***/) - 
2 - g U 2 nljkz 3H-^>X-f$^;-J|/- 5—i)V) - bfD U 3? 

>-i— r;i/) -x?y> 

l- (2- (6- (5-^an-tfu> ? >-2--i > ;v^-^v) -2-tf'JS? 
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>- 2 — 3H-^>X-f $^y-;i/- 5 -b°au 1 -< 

5 - ^7DD- 2-X^>x;U*x;i/-£ U^>£IB^T, ^JSMl 2 2 <hl^ 

1- (2- (6- (6 -X^>7Jl^rjl/-b?U 2>z 3 --Ol/^v) - 

2- bfu^>-2-<;i/-3H-^>xV$ ^Az2kz 5 - -r ;]/-) - tr □ u 
^>-i—f;i/) -x^y> 

10 l HNMR (CDC 1 3 ) 5:1. 00-1. 34 (3H, m) , 1. 44-2. 
41 (7H, m), 3. 11-3. 89 (4H, m) , 5. 05-5. 47 
( 1 H, m) , 6. 73-8. 72 ( 9 H, m) , 10. 89-11. 47 
(1H, m) 

ESI -MS (m/e):492 [M + H] 

15 

1- (2- (6- (5-^PP-bfU> ? >-2--01^^» -2-tf'JS? 

>- 2 --f 3H-^>xV g^/rikz 5 — Ok) -bfou 1 -- r 

'HNMR (CDC 1 3 ) 5:1. 51-2. 33 (7H, m) , 3. 41-3. 
20 9 0 (2H, m) , 5. 0 3 - 5. 4 5 ( 1 H, m) , 6. 7 9-8. 6 7 
( 9 H, m) , 1 0. 8 0- 1 1. 0 0 ( 1 H, m) 
ESI -MS (m/e) : 4 34 [M + H] 

mmm 299 

25 5 - (4-^^>7M-Jl/-7x;^y) - 2 - \Lz> v>- 2 z ^k = 6 - 
h°P U ^ >- 2 zzrCikz 1 H-^>X-f $ ^tzJk Xf>ft?-ARfo 

(IS l ) ■ 

2, 2, 2-h'j7;i/tD-l- (2- (6- (4-^^>X;i/7jsX;i/- 
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7x;+y) - 2 - t°^v>- 2 -^J!/-3H-^>X-f$^/-^-5-^ 

)V) -tfnuv>-i-^;w -x^y>©^ 

$KIM1 6 2 (18 6) TftSnfcl-" (2 - (4, 5-v75/-2- 

5 -2, 2, 2-hU7;VtD-l^;>5 3mg©t;U^>lml»«l:, 

tf^v>- 2 -7j;i/^>mi 4. 5mg, 1 - (3 -vp<^;P7^y ^Dlf 
;P) -3-xf;i/Wy-f>F- HftlMfi 2 7. Omg & MXM*. * fcfoW. 

iS^F;i/X>imii:iii, p- h;i/x>7,;p^>^-7jc?n#;9. 9mg 

Tfftfifcbfc. »*SE£«JEEg£U itMMl^o-7h^77^ (Ki 
15 e s e 1 g e 1™6 0F 2 5 4 , Ar t 5 744 , ^DD^A/ 

COS 2) 

5- (4-^^77M-JH7x/^y) - .2 - tf 5 5»- 2 ->f )V- 

6- tfau^>-2—r;i/-i H-'OX-f 5 ^v-^©-^ 

20 2, 2, 2 -hU7Mn-l- (2- (6- ( 4 - * ^ >7>)Vft-)\,- 
7xy+y) -2-lf^v>-2--<;P- 3H-^>Xf 5£V-JP- 5 --f 

;w -Knyi?>- i -- r;u) -i^;>4 0mgo^;-;n. 6mi, 

«£«JE©£U #eMi$»iI^nYh^77^» (Kiese 
1 ge 1™6 0F 2 54 , Ar t 5 7 44 (*)V##M) , ^DD«/^^ 

7- ;i//7> ; Er:77jc=9 0/10/1) KTilb, ^Sfb£<»£Jft!j#»K 
<h LTffe. 
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(XS3) 

5 - (4-/^>7M-Jh7i;t-». - 2 - tf^v>- 2 )V~ 

6 - tfn y v>- 2 --()V- l H -^>XV $ x:h>^;T?-A, 

5 5- (4-^^>7W-JV-7x;^^) - 2 -tf^>>>- 2 -■<( )V- 
6 - bf o U v > - 2 - <! )V - 1 H - ^ >X-< 5 M-JV 7 . 2 m g 
ffl*7A (CHIRALPAK AD 2 cm0X2 5 cmL (^tMf 

xMftM) , #id1s : A^-y->/x^y-;i//vx^;P75> 20/80/ 

0. 1, lOml/min) ^T^^fiJU, X^>^T-A 

10 B#W:2 1. 5min) , It>ft?-B (ffiTOI: 2 5. 3 m in) ^ 

MMM 3 0 0 

1- (2- (6- (4 - X# >X)lft~)V-y jiS -2-fcf^>?>- 
15 2-f^-3H-^>X-f$^;-J|/- 5--Y;K) -HPU> ? >- 1 ~-c 

;i0 -x^y> x±>^f?-A 

»0!|2 9 9Tf#e>nfc5 - (4-^^>7M-Jl/-7i;+y) -2- 

tf^> ? >- 2 — uv- 6 - if n u 2 — r;i— i 
x^->^v-A^ffl^T, «fyi 6 4«i:TO^77^> cn^c^&x 

&. 

'HNMR (CDC 1 s ) 6:1. 80-2. 42 (7H, m), 3. 00-3. 
0 9 (3H, m) , 3. 5 7 - 3. 9 0 (2H, m) , 5. 10-5. 4 3 
(1H, m), 7. 02-8. 00 (6H,m), 8. 57-8. 73 (2H, 
25 m) , 9 . 5 5 - 9 . 4 8 ( 1 H, m) 

ESI -MS (m/e) : 4 7 8 [M + H] 

mmm 3 0 1 

1- (2- (6- (4 -^j'>7j^-jh7i;^-» -2-\j^yy- 
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2 3H-^>X-f S.#"S-)V- 5 )V) -tfP'Jy>- 1 

«f!l2 9 9Tr#e>n^c5 - (4-^3 7 >7,;i/3jN-;i/-7xy^>') -2- 

\f.yp>- 2 -- r 6 - bra u >>>- 2 1 h-^>xv $^v-;i/ 

ESI -MS (m/e) : 4 7 8 [M + H] 

io mmm 302 

1- (2- (6- (6 - (7°pa°>- 2 -tf>7>- 3 --ow 

£±>0 - 2 -fcf U V>- 2 -fJl/-3H-^>X-<S^'/-Jl/- 5 --f 

;P) -k°D'jy>-i-^;y) -x^/> 
5-7PP-2- (7°pa>-2-x;^-;w -trU5»&m>T, 

15 0ii2 2i:i^i©m zn\zmvttmx\tz.nztij!;m£zm&£>t>Kz> 

X HNMR (CDC 1 3 ) 6:1. 11-1. 4 0 (6H, m) , 1. 5 5-2. 
43 ( 7 H, m) , 3. 54-3. 89 (3H, m) , 5'. 11-5. 48 
(1H, m), 6. 67-8. 72 (9 H,m), 11. 00-11. 69 
20 (1H, m) 

ES I -MS (m/e) : 5 0 6 [M + H] 

mmm 303 

1- (2- (6- (4 -^^>7>;l//^-Jl/-7xy -2-b°U> ? >- 
25 2 --fJl/-3H-^>X^$^/-J|/-5-^^) -fcfPU^>-l--f 
)V) -3-7x-Jl/-7°PA°>-l-^-> 
3-7x-;p-7Pt?:t>m£ffl^T, $ttm 9 6£PQ*®2r& utile 
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X HNMR (CDC 1 3 ) 5:1. 10-3. 10 ( 1 1 H, m) , 3. 4 0- 
4. 00 (2H,m), 4. 90-5. 30 (lH.m), 6. 80-8. 0 
0 (13H, m) , 8. 3 0 - 8. 5 0 (1 H, m) , 8. 60-8. 75 
(1H, m) , 1 0. 50-11. 20 (1 H, m) 
5 ESI-MS (m/e) : 5 6 7 [M+H] 

mmm 304 

1- (2- (6- (4-^^>7JV^-7x7 4 : -» -2-bf'J^>- 

2 - -OV- 3H-^>x-r $yy-)v- s--ov) -gpU3?>- 1 - ^ 

10 )\/) -x^>^> 

^ffiMl 6 3T#e>nfc5 - (4-^^>xj^-^-7x/d|:^) -2- 

tf u s»- 2 --r;i/- 6 - tf a u s»- 2 --oi/- 1 H-^>x-f 

X^>5^^-T-B 2 Omg©^nD*Mlml X^I/^^T-fe 
r-hO. 0 1 Om 1 EJfc*££fifcTH$ftJ*#L;fc:. KjfcifcS 

7^- (Ki e s e 1 ge 1™6 0F 2 54 , Ar t 5 744 (*;i^*t«) , £ 

20 'HNMR (CDC 1 3 ) 6:1. 50-2. 80 (7H. m) , 3. 00-3. 
20 (3H,m), 3. 60-4. 40 (2H, m) , 5. 30-5. 50 
(1H, m) , 7. 0 0 - 7. 6 0 (5H, m) , 7. 8 0-8. 0 0 (3H, 
m) , 8. 3 0 — 8. 5 0 ( 1 H, m) , 8. 6 0-8. 7 5 ( 1 H, m) 
ESI-MS (m/e) :4 9 3 [M + H] 

25 

mmm 305 

2-7JM-EI-1- (2- (6- (4-^^>7J^-J^-7x;^-» - 

2 - tf U^>-2— fj^-3H-^>X-f$^;-;p-5-^jV) -gnus? 
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ttmx\z znztnmt zm.&&t)^z> z: tizzy, mjm&vi*%it. 

1 HNMR (CDC 1 3 ) 5:1. 67-2. 40 (4H, m) , 3. 0 0-3. 
13 ( 3 H, m) , 3. 51-4. 00 ( 2 H, m) , 4. 48-5. 06 
5 (2H, m) , 5. 18-5. 46 (1H, m) , 7. 02-7. 69 (5H, 
m) , 7. 80-7. 98 (3H, m) , 8. 34-8. 44 (1H, m), 
8. 53-8. 70 (1H, m) , 10. 82-11. 12 (1H, m) 
ESI -MS (m/e) : 4 9 5 [M + H] 

10 mmm 3 0 6 

1- (2- (2- (5-^a^E-lfU^>-2--1 > ;P) -6- (4-*?>Z 

m^-7x;^-» - 3H-^>x-rsy'/-;i/- 5--r;i/) -tfpue? 
(ISD 

15 4-^Dt-5- (4-^^>X;UaJn-;1/-7x/^^) - 2 -Zi 

4-^n ; E-5-7;VtD-2--hD7x-J|/75>6. 4gON, N- 
^^^V*;i/A75 H5 0rali»:, 4-**>*JM<;-;V-7xy-;i/5. 
2 g , KK* U £A 5 . 7 g SrKS^SnA, EJSttS 12 0 gUT 3 B^^WL 
20 fee K*ttfc7K2 0 0ml Wfflbfc@#£*JR:fe«fctfftjJ|U £®ffc; 

(1*12) 

2- (4-757-2- (4-737>XJl/^-;i/-7x/^i/)"- 5-~ h 

25 4 5 - (4-^^>XW-^-7x7^-» -2--hD- 

7x^75>l 0. 3 g(DP* h*~>X*>l 0 Omllfc 1- (t- 

tfn-;i/- 2 -#u>wt 7. 9g, ^DQt*7h'j 
7xrMX7^Wt7'Wl. 8g, mQwmj-bVV&*m%i5 0ml 
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5 fee 

(IS 3) 

2- (4, 5-^/75/- 2- (4-/^>XM^-7i;^y) - 

2- (4-757-2 - (4-^^>XW-^-7i; + '» - 5-Xh 
10 D-7x-jW -KD-JHl-*^>« t-yfju^ug® 
2-7'n/V-^2 0 0ml«, *20ml, 5%e^-R»4g^ 
JDA, EJ&Me* 50kgf/cm2 £>7j<liJ£^|gmT, 7 0ICT2B WJtJ* 

15 /l) fc«kD|§3!lU IM^^MiWtlTi&o 
03 4) 

2- (5-^a^-tf US>>-2 — - 5- (4-^>x;i/*-;i,- 
7x;^» -6-tfou> ? >-2— f 1 H -1>X<4 $ ?y-)l<D&& 

2- (4, 5-y75;-2- (4-^^>7M-JK7x^y) - 
20 7x-JW -trnU5?>- 1 t-yfJ|/X7T^5 0 0mgCD 

£U5»1 OmlttL 5 -^n^Ek°U^>- 2-AM>R2 2 Omg, 

l- (3-^^^;u7$/yotr;w -3-i^M^$F'-sti 
2 6 omg mwAtoz., Kj&m&mmzT 1 2mmu&brzo s»7dd 

25 Tttjftb^. «£MJEMSU #6tlfc»**hU7;V*D|»l Omit 
*#U RJS«ft3I^MJp«aii)Kbfc. SM^EiiL, #£>ft 

#^MI^y'J*^rM7A7D7h^77^- (JIHiM : ^DO*;i/ 
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A/^^7-;V/7> ; E3:T7j<=5 0/1/0. 1) fc«fc0tt«U 
(185) 

1- (2- (2- (5 -^Dt-tfUv/- 2— r;W -6- (4-**> 

2- (5-^n*-tru5>>-2--r;v) -5- (4-^^>x;i/^-;p- 

7x;+y) -6-^DiJi?>-2-<JP-lH-^>X-f 5^/-;P2 2 0 
mg©tfU> ? >2m fctzldftfeO. 0 5 0 m 1 £#D;L, EJfc«££ifi 

/7>^-TtK=5 0/1/0. 1) fcTlMSU Mfc£tt&ftKfilStt£ 

15 'HNMR (CDC 1 8 ) 6:1. 60-2. 40 (7H, m) , 2. 90-3. 

15 (3H, m) , 3. 5 0 - 3. 9 0 (2H, m) , 5. 05-5. 50 
(1H, m) , 6. 8 0-7. 8 0 (4H, m) , 7. 8 0- 8. 0 5 (3H, 

m) , 8. 20-8. 35 ( 1 H, m) , 8. 60-8. 80 (1H, m), 

1 0. 5 0- 1 1. 0 5 ( 1 H, m) 
20 ES I -MS (m/e) : 5 5 5, 5 5 7 [M+H] 

mmm 307 

1- (2- (2- (6-7;M-D-lfU^>-2--r;i/) -6- {4-*&> 

7j^;i/-7x;^-» -3H-^>x-f$^/-;i/-5--fji/) -tfnu 
25 yy-i— nv) -x#/> 

2- (4, 5-y75;-2- (4-^^>x;i/*^-7x/+y) - 
;^D-lfU3?>-2-*;P#>tt*fflViT, i!»J3 0 6 (IS 4) , (I 

a 5) tra*©*tt, ^nK:fliDfc^xtt;:ti6a:#jSifta*^to*sc 
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X HNMR (CDCI3) ft : 1.' 7 0-2. 4 0 ( 7 H, m) , 2. 9 8-3. 
11 ( 3 H, m) , 3. 57-3. 90 ( 2 H, m) , 5. 07-5. 51 

( 1 H, m) , 6. 81-8. 32 ( 9 H, m) , 10. 64-11. 36 

(1H, m) 

ESI -MS (m/e) :4 9 5 [M+H] 

nmm 3 0 8 

1- (2- (2 -If US?>- 2-^-6- (6-h'J7;i/^D^^;P-br»J 

v>-3--i > ;i/^^-» -3H-^>x-<$^>/-;i,-5— r;i/) -if pus? 
5-yn^-2-hU7;^n^^-tfUv?>^^ViT, mmmi 2 2i 

X HNMR (CD3OD) <5 : 1. 8 9 and 2. 14 (total 3 H, 
each s), 1. 90-2. 20 (3H, m) , 2. 24-2. 50 (1 
H, m) , 3. 6 3 - 3. 9 9 (2H, m) , 5. 2 6 - 5. 4 0 ( 1 H, 
m) , 7. 3 4-7. 6 3 (4H, m) , 7. 8 0- 7. 8 6 (1H, m) , 
7. 9 4-8. 0 2 (1H, m) , 8. 2 9-8. 3 7 (1H, m) , 8. 5 
8-8. 5 9 (1H, m) , 8. 7 3-8. 7 8 ( 1 H, m) 
ESI -MS (m/e) :46 8 [M+H] 

MffiM 3 0 9 

l- (2- ( 6- (6 -><^>x;i/^n;i/-h°u^>- 3 --r;^^-» - 

2 - jf U V>- 2 3 $ ^J-ji- 5—VV) zjfDUg 

>-i— -x^y> x±>^t-a 
(XS l ) 

1- (2- (4, 5 -S?7S ; - 2 -^>^t*'>-7x-;W -fcTD'JS? 
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mmmi2i (xns) unzntc, 1- (2- u, 5-^75^-2- 

^>m^->-7i-JW -lfPU^>- 1 --i)V) -X^/>2. 2g£ 
^#§!lffl#^A (CH I RALPAK AS 2 cm* X 2 5 cmL 

• ^Mt^xm^m) , &m® <\*v>/x.*;-)v 30/70, mm-. 1 

5 5ml/min) KT^^frfJU X^>^tT-A («^B#^ : 11. 4 3 
min) , X?->?:*^-B 16. 3 2min) §^n^nilfe 

ODg2) 

1- (2- (6- (6-^^>XJ^-fUy>-3-^M^y) - 
10 2-tfU^>-2--f;V-3H-^>X-r5^V-;i'-5-^;i/) -tfDUv- 

>-i— r;i/) -x^/> x:h>^"?-A©®!ji 

«^!I3 0 9 (Ml) T#e.n^l- (2- (4, 5-y75;-2-^ 

>yJWy-7i-;W -if P>jy>- l --r;i/) -x^y> x^->^ 
t-a, Ri;5-^op-2-^>x;^x;i/-t?'j) v>£J3^T, 
15 12 1 (Ii9) 7iM (Igl2) i:^©^ ^tl^Dfc^X^^tl 

] HNMR (CDC 1 3 ) 5:1. 80-2. 42 (7H, m) , 3. 16-3. 
27 (3H, m) , 3. 57-3. 91 (2H,.m) , 5. 14-5. 34 
(1H, m), 7. 04-8. 10 (6H, m) , 8. 31-8. 70 (3H, 
20 m) , 1 0. 5 9- 1 0. 9 4 ( 1 H, m) 
ESI -MS (m/e) : 47 8 [M + H] 

mmm 310 

1- (2- (6- (6 -^>X;i/frx;i/-bf US?>- 3 -4 )V**iS) - 

25 2 - tf u v>- 2 --r 3 H-^>x-r $ try-)),- 5 — r ;io - g □ u v 

>-i— j)V) -x^y > x-j->^T-B 

£JS0S3O9 (IS1) T#e»nfcl - (2- (4, 5-^75/-2-^ 

>^M^y-7xrji/) -troU52>-i— f;W -x^y> x^->^ 
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J 

ESI -MS (m/e) :4 7 8 [M+H] 

• mmm 3 1 1 

5 (2- (6- (4-/^>XMrjl/-7x;^» -2-tfU^>-2— f 

;w- 3H-^>x-r$^v-;i/-5— oio -tf pu^>- 1 -tfu 

^Jfiflll 6 3T#£*lfc5- (4-^^>X;i/Jfc-;l/-^a:y^^) -2- 
tf U^>-2— iJV- 6-HD'J^>- 2 lH-OX-fS^/-Jl/ 
10 X^->^^-B, BLWJ5?>-2-5tj;Pj|?>K*ffltriT, HIS0i|2 9 6<h 

na©^> zti\zmvttmx\zz.nt> t%&t&u&&t>ik& c tic* t>, 

X HNMR (CDC 1 3 ) 6:1. 6 0-2. 4 5 (4H, m) , 2. 9 1- 3. 
09 (3H, m) , 3.. 71-4. 30 (2H, m) , 5. 44-5. 60 
15 and 5. 91-6. 03 (total 1H, each m), 6. 7 
7-7. 9 3 (1 1 H, m) , 8. 10-8. 66 (3H, m) , 10. 8 
2-11. 00 ( 1 H, m) 
ES I -MS (m/e) : 5 4 0 [M + H] 

20 3 12 

(2-7MD-7i^) - (2- (6- (4-^^>X;V^-7x; 
±zs) -2-lfU^>-2--r;i/-3H-^>X-r$^V-;V-5— <)V> - 

^5!0!ll 6 3T#£>tl&5- (4-/^>7J^-JP-7x; + -» -2- 
25 bTU5»-2— r;P-6-tfDU^>-2-l > ;V- 

X^->^V-B, Rtf2-7;i/tDgIS»§«Ht, «#I2 9 6 £|W|1£ 

1 HNMR (CDC 1 3 ) 5:1. 8 0-2. 5 1 (4H, m) , 2. 9 0-3. 
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08 (3H, m) , 3. 4 0 -4. 0 8 (2H, m) , 4. 91-5. 02 
and 5. 46-5. 60 (total 1H, each m) , 6. 5 
5-8. 69 (15 H, m) 
E S I -MS (m/e) : 5 5 7 [M+H] 

5 

mmm 313 

6 -(1 -7-fe5P;Hf PUv>- 2-^)1) - 5-(4-7M07x^ 
-» -2— (V^^/-)V-3-^)V- iH-^>x-r^^V-;p 

*HNMR (CDC 1 3 ) 6:1. 80-2. 46 (4H, m) , 1. 87an 
d2. 16 (total3H, eachs) , 3. 5 8 - 3. 8 8 (2H, 
m), 5. 13-5. 1 .7 a n d 5 . 52-5. 55 (total 1H, ea 
15 chm) , 6. 85-7. 40 (7H,m), 8. 56 (1H, s) 
ESI -MS (m/e) : 40 7 [M + H] 

mmm3 1 4 

5- (6- (l-7W-liDUy>-2-^^) -2-bfUv>-2--f 

20 )i- l H-^>X-i g^/njkz 5 z^fjkM^vO - tf U v>- 2 
bJJJk 

HJfc0!l3O9 (Igl) T?#&ftfcl- (2- (4, 5-i?75/-2-^ 

>^W^-7x-jW -trau> ? >- 1— r;w -x^y> "x^->^ 

V-B, 2 - y 7 ; - 5 - 7*0 1 - h" 'J y > V^T, 30609 3 0 9 £ R 

X HNMR (CD CI 3 ) 0:1. 53-2. 42 (7H, m), 3. 40-3. 
50 ( 2 H, m) , 5. 07-5. 29 ( 1 H, m) , 7. 00-7. 94 
(6H, m), 8. 28-8. 68 (3H, m) , 11. 00-11. 52 
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(1H, m) 

ESI -MS (m/e) :4 2 5 [M+H] 

mmms.i5 

5 (2- (2- (6- (4-^^>XM^-7x7^y) -2-h°Uv>- 

2 --r;i/- 3H-^>x-r 5 z^Lik) -bfnu> ? >- i --r 

mmmi 6 3rn^nrc5- (4-^^>7Ji/»-7x;^y) -2- 

tr u v > - 2 - -f ;p - 6 - tf a u v > - 2 - -f ;p - 1 h - ^ >x-r $ ^V-^ 

'HNMR (CDC 1 3 ) 5:1. 20-1. 69 (1 6H, m) , 2. 76- 
3. 12 (7H, m), 5. 15-5. 26 ( 1 H, m) , 7. 00-7. 4 
15 4 (5H, m) , 7. 76-8. 00 (4H, m) , 8. 28-8. 40 (1 
H, m) , 8. 5 8-8. 7 3 (1H, m) 
ES I -MS (m/e) : 6 0 6 [M+H] 

mmm s 1 6 

20 1- (2- (6- (4-/^>XJk^-7i/^y) -2-b°Uv>- 
2-^J|/-3H-^>X^$^/-j|/- 5 -^;|/) -k'D'Jy>- 1 

H»J3 1 5-e#e>tl7c (2- (2- (6- (4-^^>XfcJl/-7x 
- 2 - tf U5?>- 2 3H-^>X-T5^V-;U- 5 

25 ;io -tfnu v>- i -2-^-^v-x^Ji/) -*3Mi>-#;wt5> 

'HNMR (CDC 1 8 ) 5:1. 60-1. 97 (4H, m) , 2. 20-2. 
46 (3H, m) , 2. 9 4 - 3. 0 8 (5H, m) , 3. 19-3. 90 
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(2H.ni), 5. 15-5. 43 (1H, m) , 7 . 08-7. 65 ( 5 H, . 
m) , 7. 87-7. 9 4 (3H, m) , 8. 3 6-8. 38 (lH.m), 
8. 6 4 (1H, s) 

ES I -MS (m/e) : 5 0 6 [M + H] 

5 

317 

1- (2- (6- (4-^^>W^-7i;^y) -2- 
1/-JI/-3-- OP) -3H-^>XV$^V-;^- 5— Qk) -bfP'J^>- 

10 (i@ l ) 

2- (6- (4-^^>^;|/3jN-Jl/-7xy^-» -2- (lH-tf7»/- 
)V-3--()V) -3H-^>X<5^/-;i/-5-<;|/) -tfDUv>-l- 

^»J3 0 6 (Ig3) T#6tlfc2- (4, 5-^757-2- (4-* 

15 ^>x;i/7fs-;i/-7xy+^) -7x-;w -tfnu> ? >- l -#;u#>M 

t -^5 1 ;i/X7 > x;i/4 9. OmgON, N-^^MMTSMmlgf 

fc, iH~tr7!/-;p-3-*;pjj5^u-7;^ti<i o. omg^A, sjts 

20 tlfcilMii^ ?h^77>f- (K i e s e 1 g e 1 ™6 0 F 2S4> 
Art 5 7 44 (*;i^&8!) , £ OD*M/^^; -;p= 9/ l ) tT» 

(IS 2) 

1- (2- (6- (4-^^>7Mzjl/-7x;^» -2- (lH-f 
25 ^y-^-3--f;W - 3H-^>X<5^y-JK 5 -^JI/) -tfPUv 

2- (6- (4-^^>Xjl/*-J|/-7xy+'» -2- (lH-tf77- 

;v-3--r;i/) -3h-^>x<s^i/-;w-5— r;w -tfou> ? >-i- 

7J;i^>^ t-7*5 1 Jl/X7TJV4 9. 2mg^4Nit-yW>lml 
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fcgtg © k° U 2mll:, £##8 0 . 0 12ml £JdA, 3 0 g»M£ 

^7^- (K i e s e 1 g e 1 ™6 0 F 254 , Ar t 5 7 44 (*)V>7%M) , 

'HNMR (CDC 1 3 ) 6:1. 5 3- 2. 3 8 (7H, m) , 2. 9 7-3. 

10 ( 3 H, s ) . 3. 39-3. 99 ( 2 H, m) , 5. 06-5. 31 
(1H, m) , 6. 8 0-8. 0 4 (8H, m) 

10 ESI —MS (m/e) :4 6 6 [M + H] 

mmm 3 1 8 

1- (2- (6- (4-^^>7H^-7i;^5/) -2- (1-^ 
jkz 1 H — bf 7 % /— Jl/.— 3 - - 3H-^>X<S^;-JP- 5 - ^ 

15 2k) -fcfp'J> ? >- 1— jjVQ -x#7> 

H»J3 0 6 (IS 3) T»S*l&2- (4, 5-y75/-2- (4-* 
t -/•fJUXfJK Rtf 1 lH-tf^^-jl/- 3 -*;P^>»* 

ffl^x, «^!i3 0 6 (is 4) , (is 5) tmnvjjm, ztazmctt 

J HNMR (CDC 1 3 ) 5:1. 7 0 - 2. 3 7 (7H, m) , 2. 9 8-3. 

11 ( 3 H, m) , 3 . 5 2 - 4. 0 2 ( 5 H, m) , 5 . 04-5. 43 
(1H, m) , 6. 74-7. 67 (6H, m) . 7. 79-7. 97 (2H, 

25 m) , 1 0. 3 8- 1 1. 0 0 ( 1 H, m) 
ESI —MS (m/e) : 4 8 0 [M + H] 

mmm 319 

1- (2- (2- (5-7;i/^-D-h°'J>?>-2 — (JV) -6- (4-;*ff> 
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7Jl/fr-;i/-:7x7=fr'» - 3H-^>X-r$?V-;]/- 5 — t)V) -bfP'J 

v>-i— r;v) -xd? y> 
5-^;i/^-D-tru>?>-2-^;^>^^ffl^T> H»j3 i 8<liwi$i<z) 

'HNMR (CDC 1 3 ) 0:1. 60-2. 50 (7H, m) , 2. 85-3. 
20 (3H, m) , 3. 5 0 -4. 0 0 (2H, m) , 5. 00-5. 50 
(1H, m) , 6. 80-8. 10 (7H, m) , 8. 2 0- 8. 6 0 (2H, 
m) , 1 0. 5 0- 1 1. 2 0 ( 1 H, m) 
10 ESI -MS (m/e) : 4 9 5 [M + H] 

mmm 320 

(1 -7^; -i/t7u7u¥)\,) - (2- (6- (4 -*$>7,)V-fc-)V- 
V x 7 - 2- bfUv>-2--f;i/- 3 H-^>X-f ^ 5 
15 )V) -Hn'J^>- l — j)V) -**?jy 

i - 7$;->'^D^DA'>jjj^>is^^ nmmi 6 8 tmm<D% 

'HNMR (CD3OD) 6:0. 80-1. 10 (4H, m) , 1. 88-2. 
20 17 (3H, m) , 2. 3 2-2. 4 0 (1H, m) , 3. 12 (3H, s) , 
4. 06 (2H, brs), 5. 21 ( 1 H, brs), 7. 18-7. 54 
(5H, m) , 7. 91-7. 99 (3H, m) , 8. 27 (1H, d, J = 
8. 0Hz) , 8. 73 (1H, d, J = 4. 3Hz) 
ES I -MS (m/e) : 5 1 8 [M + H] 

25 

mmm 3 2 1 

5- (6- (1 -7ir^;i/-brnU^>- -2- 2 — f 



bUik 



WO 2005/063738 PCT/JP2004/0 19843 

332 

MMM 3 0 9 (Ig 1 ) T#<oft£ 1 - (2- (4, 5 -y75;~2-^> 

W*->-7i^) -if du v>- i -jl$>;> 

S9) AM (Igl 2) £<fcmi#J3 14iB«om ^nfcJpKfc^ 

»&. 

X HNMR (CDC 1 8 ) 5:1. 67-2. 47 (7H, m) . 3. 60-3. 
92 (2H, m), 5. 11-5. 35 ( 1 H, m) , 7. 00-7. 77 
(4H, m) , 8. 4 7 - 8. 7 3 (3H, m) , 9. 5 2-9. 6 8 (1H, 
10 m), 10. 88-11. 94 (1 H, m) 
ESI -MS (m/e) :4 2 6 [M + H] 

mmm 322 

1- (2- (2- (5-.->7/-lfUv>-2— (M -6- (4-**>X 

15 m^-7i;^'» -3H-^>x-r$^^-;i/-5— f;p) -tfau^ 
>-i-^;i/) -x^7> 

5 -~>T7 - if u 2 - *;i/3i?>KSffl^T, mmm 3 0 7 tra*o^ 

20 X HNMR (CDCI3) 0:1. 05-2. 40 (7H, m) , 2. 80-3. 
20 (3H, m) , 3. 6 0 -4. 0 0 (2H, m) , 5. 05-5. 45 
(1H, m) , 6. 9 0-7. 8 0 (4H, m) , 7. 8 0- 8. 0 0 (2H, 
m) , 8. 05-8. 20 ( 1 H, m) , 8. 40-8. 60 ( 1"H, ra) , 
8. 80-9. 00 ( 1 H, m) , 10. 40-10. 80 ( 1 H, m) 

25 ESI -MS (m/e) : 5 0 2 [M + H] 

Mt&M 3 2 3 

1- (2- (2- (4-?PD-tfUy>-2-^;i/) -6- (4-j*3?>X 

;^;p-7i;^^) - 3H-^>x-r 5^V-;i^- 5 -rQk) -gnus? 
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5 X HNMR (CDC 1 8 ) 6:1. 67-2. 40 (7H, m) , 3. 00-3. 
13 (3H, m) , 3. 54-3. 91 (2H, m) , 5. 10-5. 44 
(1H, m) , 6. 7 9 - 7. 5 2 (5H, m) , 7. 6 4-7. 9 7 (2H, 
m) , 8. 36-8. 57 ( 2 H, m) , 10. 75-11. 24 ( 1 H, 
m) 

10 ESI-MS (m/e) : 511 [M+H] 

mmm 324 

1- (2- (2- (5-Xhfr$/-fcfU Vy-2-^)V> -6- (4-**> 
^J^-JI/-7x;^y) -3H-^>X-f$^V-;V-5--fJ|/) — bf P U 

15 v>-i— tM -x^y> 

5-Xh^v-tf'Jv>-2-*;^>i?^^T, H»J3 0 7iW*0 

: HNMR (CDC 1 3 ) 6:2. 00-3. 40 (1 0 H, m) , 3. 60- 
20 4. 0 0 (3H, m) , 4. 2 0- 5. 2 0 (4H, m) , 5. 80-6. 4 
0 ( 1 H, m) , 7. 20-9. 20 ( 9 H, m) , 11. 50-12. 00 
(1H, m) 

ESI-MS (m/e) : 5 2 1 [M + H] 
25 3 2 5 

h7>X-l- (4-Tizh^v-2- (6- ( 4 - >X;i/7Kx;P- 7 x 
J**/) - 2 -h°U v>- 2 -fJV-3H-^>xV$^;^- 5 -4 
Jk) -tfPU^>-l-^Jt/) 
(181) 
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US 6 2 3 9 1 5 2\Ztm^tlX^^m\Z^X^mLrz4--hU- 
2-7MD-^>X7;VrtF2. 0 0 g07DD*Mi2ml«, 
Pa&fl^X). 6 5ml £tin*- % KM^l^CTl 0#M#t,£^ 7 
U;V- hU^^;i/->-^>2. 4ml £jjn*., £J«£^MfcT2 0#TO# 

(MTO^: A^rl7->/^x^=3/l) fcTHffiU m 

(If§2) 

N- (1- (2-7MD-4--hD-7iZJW -3-7>-;i/) — 7 

1- (2-7MD-4--hD-7iZJP) - 3 -7*x>- 1 ~^-Jl4 
8 0mgO7Dn*Ml0ml|fc >X)]/-fc~)l>t7 F0. 2 9 
m 1 S.^ h U JL?)V7 =■ > 0 . 6 3ml * Jn EJfiiftftaaiCT 1 5 # 

M75h'10mlK, 75>te*-M)£A3 1 0mg£fln*., M^4 

fcLTfcfc. #6nfct4iS«i0Th7tPD77>iOml»«l:, hU 
7x-M77>f>l. 0 gR«*2m 1 Sin*, Efc*fcJO*«t«T 1 2 It 

**««^hU9ATttj»bfc«, *tt*«JEW£U ft£jM3 8 0mgt 
»MiLt#fc, 3 8 0mgO^nn*Mi OmlMti, 

HJX^PTSX). 50mK jH*BS0. 2 5 m 1 &tf4 ->>*3MP7S 
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COS 3). 

5 1 -T^)V-2- (2-7JVtn-4-^hO-7x"JW -4-tHn 

N— (1- (2-7J^O-4--hD-7i-JW -3-7t^JW -7 
-feh75 H2 0 OmgOf h7kFD77>4mlg$iI, 7j< 1 m 1 &?>*3 # 
.160 Omg^iP^fc^ EJfc«££mfcTH&8*#L£. £jM£^OD 

a^^tlO^DD^;VA5ml«t, hUX3Ml/75>0. 25m 
1> &*IH»0. 1 3mlS:^4-> ? ^^75 7tfU> ? >l Omg^JP^., 

sjsas^M^Ti sfrmm&Ltc ii^hsi, #£nfdM©** 

15 y-;i/5m imWz, M'J7A2 0mg^JPA> S^^ifitCT 1 5 # 
(JUIMJS : ^D03jsM/^^;-JV=3 0/1) fcTttffiU 

dp 4) 

20 i-7-fe^;i/-2- (2-7;P^-n-4- ( (tf u V>- 2 -#ji/7}?- 

)V) -757) -7x-JW -4-7-feh^'>-t°D>J 

1 -7-fe^Jl/- 2 - (2-7Jl/tn-4-"hD- 7 x -4-hHD 
^^-tfnU^^l 4 0mg©tfU^>2m l^tlC, 06ml 

ftl5 0mglftfc. »5 7mg©^^;-iV3mli»I, JRHI?*- 
= y^;H!M«»Sl5'0mgfeJiPA, jRJfcifc£*£S?B&T, 3 0#fSHK#Ufc:&, 
. tt££&£U »&&MJBE®5&Ufc. Sl0H'jy>2ml» 1 true? 
>-2-AM>i3 0mg^i- O-s^^JKTS/^nb!;!/) -3- 
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5 (IS 5 ) 

h?>Z-l -7-fe5Ml>- 2 - (5--hD-2-7WD-4- ( (tfU 

>R^X-l-7-fe5 L ;P-2- (5-"hD-2-7Mo-4- ( (tfU 
V>-2-%)Vtf-)V) -757) -7iZJW -4-7-feh^5/-tTPU^ 

10 

1 -7^)V- 2 - (2-7^^-0-4- ( (tTU 5>>- 2 
;p) -75/) -7i-JW -4-7irh^r^-enUv>3 6mgCDhU7 
^tn»80. 5 ml Mil, ^Mmmo. ImISM, fcT 

15 ^7^- (JggR&ft : ^DD*W^^;-;H l 5/1) KTIMSU S 

#e>nfe^77xl/^T-^#|^^ffl^S^nTh^77^- (K i e s 
elgelTM60F 2 5 4, Art5744 (T^l^ftK) , i7DD*M 

20 ^ft^n^£0#<i:LT#fc. (R f ffi : h^>7#:>>-7#) 

(IS 6) 

h^>7-l- (4-7-fe h*->- 2 - (6- (4 >7, )},•&- )V- 

7x7 ^y) -2-tfU^>-2— T;P-3 H - ^ >Xj 5 M-')V- 5 — f 
;W -tfP>>7>- 1 — <;w -X^7>©« 
25 h^>7- 1 -7tt)V- 2 - (5 -nhn- 2 -7)V*U-4- ( (t? U 
S^>- 2 ;W -75 7) -7irjW -4-7-feh^v-eDU^ 
>2 1mg0y^^*M75KO. 5ml»«t 4-7^>7^^- 
;i/-7x7-;H Omg, RtfJW*feS'£A2 Omg IM^9 0t 

l:tl»Lfc. (II) -&m®l 0 Omglte, 
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9 omzT5mrmwLfc 0 si&i$iiifjH;T«u tk. ma-am* 

'HNMR (CD 3 OD) 6:1. 5 0- 1. 90 (3 H, m) , 2. 10-2. 
5 53 (2H, m) , 2. 98 (3H, s) , 3. 60-3. 90 (2H, m) , 
5. 13-5. 26 (2H, m) , 7. 03-7. 65 (5H, m) , 7. 7 
8-7. 87 (3H.ni), 8. 10-8. 18 ( 1 H, m) , 8. 59 (1 
H, s) 

ES I -MS (m/e) : 5 3 5 [M + H] 

10 

l»J 3 2 6 

by>X-l- (4-bPP^>-2 - (6- (4-^^>7J|/^JP-7x 
~ 2 -M US?>- 2 — T — 3H-^>X-<5^/-;i/- 5 ->f 

jk) -h°nu^>- l -<i)V> -3L&;> 

15 ^mm3 2 5T#^nfc h^>X- l - (4-7±. h*~>-2- (6- 
(4-^^>7J»-Jh7i;^» -2 - tfU v ? >- 2 — OV- 3H-^ 

>XV5^V-;u-5— r;i/) -trnU5»-i->r;W -i^;>40mg 

0^^/-;P2ml»«l:, 2 5%^-hU^A^ h^vHO. 0 15ml» 

Rj&ftftMicTi oftrmwLit* mm*mmm&v, 

20 »DYh^77^- [ODS-AS- 3 6 0 -CC (YMCftl) &»| 

25 'HNMR (CD 3 OD) 6:1. 48-2. 80 (5 H, m) , 2. 99-3. 

10 (3H, m) , 3. 48-4. 10 (2H, m) , 4. 40-4. 60 
(1H, m) , 5. 2 5 - 5. 5 0 ( 1 H, m) , 7. 0 0- 7. 5 0 (5H, 

m) , 7. 7 5-8. 0 0 (3H, m) , 8. 2 4-8. 4 8 (1H, m) , 
8. 48-8. 7 0 (1H, m) , 1 0. 7 0- 1 1. 2 0 (1H, m) 
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ESI -MS (m/e) : 4 9 3 [M + H] 

mrnm 327 

->x-i- U-?)V3ru-2 - (6- (4-^37>7>;^^-;i/-7xy^ 
5 '» -2-tfUv>-2-^;i/-3H-^>x-f$^/-;i/-5--<;i/) -hf 

3 2 6 T#£>ftfc h l - (4-bFa*y-2 - (6- 

(4 -^^>7i^-JP-7x;+y) - 2 -tf U5»- 3H-^ 

>XV5^/-;i/-5— -r;w -t:p»j^>-i-^JW -i^;>iomg 

10 ©^DD*Mlml», (2-* h*~>X^;P) 75;W7- 
hU7n^-TH0. 0 2ml£Jn*., RjtSffi&MlCT 1 0#|«Jft#Lfc. * 
l^iffSSU M^Mil^D7h^77^- (Ki e s e 1 ge 1 
TM6 0 F 2 5 4, Art5744 (*)V9&M) , i'OD^W^^y- 
;U=15/1) fcTJfitfiU a«flJ^»ftSfiH#i:LT#fc, 

15 X HNMR (CD 3 OD) 6:1. 92 (3Hxl/2, s) , 2. 22 (3H 
xl/2, s) , 2. 22-2. 80 (2H, m) , 3. 13 (3Hxl/2, 
s), 3. 15 (3Hxl/2, s), 3. 80-4. 40 (2H, m) , 5. 
20-5. 50 (2H, m), 7. 20-7. 80 (5H, m) , 7. 90- 
8. .10 (3H, m) , 8. 28 ( 1 H, t, J = 7. 8Hz) , 8. 74 

20 (1H, brs) 

ESI -MS (m/e) : 4 9 5 [M + H] 

£££09 3 2 8 

vX-1- (4-7th^>-2- (6- (4-^^>^^-7x7 
25 £>0 -2-bfU^>-2--r;i/-3H-^>X-f $^/-;i/-5— jjk) - 
tfnU v>- 1 -4)V) -JL*J> 
Hl»J3 2 5 (IS 5) T#£>ft£vX- 1 -7t?)l>- 2 - (5 -~ h 
. □-2-7;^D-4- ( (tfU v>-2-*Jl//^n;U) -757) -7x" 
;U) -4-7-feh^-traU$?>ftfflV>T» HMJ3 2 5 (Ig6) £N# 
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X HNMR (CD3OD) 5:1. 4 0- 1. 9 0 (3H, m) . 2. 2 0-2. 
55 (2H, m) , 3. 00 (3H, s) , 3. 6 2 - 3. 9 0 (2H, m) , 
5. 12-5. 28 (2H, m) , 6. 98-7. 75 (5H, m) , 7. 7 
8-7. 88 (3H, m) , 8. 11-8. 19 ( 1 H, m) , 8. 60 (1 
H, s) 

ES I -MS (m/e) : 5 3 5 [M+H] 
^MM 3 2 9 

->7>-l- (4-bKD^> -2- (6- (4-^^>Wrj|/-7x/^ 
'» -2-b°U v>-2-^Jb -3H-^>^V$^V-;i,-5-^; l ,) - bf 

p'jy>-i-^) -x#y> 

§I»J3 2 8T#Snfc^- 1 - (4-7irh*x-2- (6- (4-* 

X HNMR (CD3OD) 6 : 1. 8 0 - 2. 0 0 (3H, m) , 2. 04-2. 
75 (2H, m) , 3. 12-3. 16 (3H, m) , 3. 40-4. 00 
(2H, m) , 4. 4 5-4. 5 5 ( 1 H, m) , 5. 2 5- 5. 4 3 ( 1 H, 
m) , 7. 18-7. 42 (3H, m) , 7. 5 0 -7. 5 9 (1H, m) , 
7. 6 2- 7. 7 7 (1H, m) , 7. 9 0 -8. 0 8 (3H, m) , 8. 2 
4-8. 32 (1H, m) , 8. 75-8. 81 (1H, m) 
ESI -MS (m/e) :4 9 3 [M + H] 

nmw 330 
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hy>x-i- (4-7)V*n-2- (6- (4-^^>x;i/^n;i/-7xV 
£v0 - 2 - tf U S?>-2— f ;i/-3H-^>XV^V~;V-5-- Qk) - 

tfoU> ? >-i— Ok) -x^7> 

~>X-1- (4-tFD^y-2- (6- (4-^^>XM^-7iy 

5 -2-tfu> ? >-2— f;p-3H-^>x-f$^/-;v-5— f;w - 
tfay^>- 1 -x^;>$i^t, *WJ3 2 7 n 

*HNMR (CD3OD) 6:1. 70-2. 73 ( 5 H, m), , 3. 11-3. 
10 37 (3 H, m) , 3. 62-4. 51 (2H, m) , 5. 24-5. 45 
(2H, m), 7. 13-7. 76 (5H, m) , 7. 94-8. 00 (3H, 
m), 8. 28-8. 33 (1H, m) , 8. 73-8. 79 (lH.m) 
ESI -MS (m/e) : 49 5 [M + H] 

15 mnm s 3 1 

1- (4-3-*V-2- (6- (4-^^>7M-JI/-7x;^-» -2- 
S?> - 2 - -f^- 3 H-^>X-f S 5 --fJV) - b!PU i?>- 

1— Ok) -x^y > 

20 3?^^;^;i/**5/Ho. 003ml &in*., K^m^mmmzr 5 #f B 13f# 

U&. SJ^ttJC, nMM3 2 6T'&*>ntch7>Z- l - (4-hFD+i/- 

2- (6- (4-^^>7M-;k-7i;^» - 2 -fc!U5?>- 2 — f 

7>6. 7 rag □ D*JPA 1 m 1 il^Jfl^fci, 5 O&fcT 

25 1 5#H»#bfc. HJx3MP7$>0. 0 2ml^M, KM^SHT 

fit, fiSW*ifoKtT0*t5fe^«, H*a«^hU^AT?««IUfc. »«£«JE 
. W3cU iIM^J£»D7h^77^- [ODS-AS- 3 6 0 -C , 
C (YMCtS) : TK-7-t hXhUJl/-0. lXhU7;Vtn|»] 



WO 2005/063738 PCT/JP2004/019843 

341 

: HNMR. (CD 3 OD) 6:2. 03 (3H, s), 2. 68 (2H, s) , 
5 3. 16 (3H, s), 4. 09-4. 22 (2H, m) , 5. 70-5. 7 
7 (1H, m) , 7. 05-7. 80 (5H, m) , 7. 94-8. 01 (3 
H, m) , 8. 24-8. 3 2 (1H, m) , 8. 72-8. 77 (1H, 
m) 

ESI -MS (m/e) : 491 [M + H] 

10 

mmm 332 

1- (4, 4-^ 7 ;y^- n - 2 - (6- (4-^^>X^-;V-7x^ 
5» -2-hfUv>-2--r;l/-3H-^>X-f$^y-;i/-5-^;P) -fcf 

n'ji?>- i~f;i/) -x#y> 

15 (Xg 1 ) 

1 -7±.^)V- 2 - (2-7J^n-4--hD-7x-Jl/) -4, 4 -v 

jftft*+1fU;P0. 0 3 5mlO?DD^A3ml«, -5 0SCT 
^fK^i/KO. 0 3 5ml £in&, KJfctt&raffi£fcT5$HHJft# 
20 Lfc 0 Hj&S#j3 2 5 (Ig3) X-n^nTcl -7±^)l- 2 - 

(2-7MD-4--hP-7i-J|/) -4-t Hn^S/-t!DU5?>4 0 
mg©^DD^2mli^Mm EJS*£-5 OgfcTl O^ffi 

Sn&iSO^ D 1 m 1 fcf* (2 h^i/X^Jl/) 75/ 
^7 7-hU70 7-f HO. 0 6mi£in*., M§7 0St:t-MI 
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(IS 2) 

1- ( 4 , 4->>:7;M-n-2- (6- (4-^>XMrjP-7x/4 : 

-» -2-tfUv>-2--fJl/-3H-^>X-f 5^y~;p-5— <;w -tf 
D'Jy>- l -x^/>©S23i 

5 (Igl) Tt#£>nfc 1 2 - (2 -7;i^D- 4-~ hD- 

-4, 4->»7;i/^-n-t!DU^>SfflViT, 3 2 5 (IS 

4) ~ (is 6) ti^icm tnfcuPDfc^rflsXttjm&inrisfefcsia* 

X HNMR (CD 3 OD) 6:2. 03 (3Hx 1/2, s), 2. 05 (3H 
10 xl/2, s), 2. 50-2. 63 ( 1 H, m) , 2. 85-3. 15 (1 
H, m) , 3. 14 (3Hxl/2, s) , 3. 15 (3Hxl/2, s) , 
3. 95-4. 25 (2H, m) , 5. 44-5. 58 (1H, m) , 7. 2 
2-7. 29 (2H, m) , 7. 26-7. 42 (1H, m) , 7. 48-7. 
5 4 ( 1 H, m) , 7. 61-7. 6 8 ( 1 H, m) , 7. 94-8. 04 
15 (3H, m), 8. 26-8. 32 (1H, m) , 8. 72-8. 77 (1 H, 
m) 

ES I -MS (m/e) : 5 1 3 [M + H] 
3 3 3 

20 2Zzlz (4-r7;kfrn-2- (6- (4-^^>xm^-7i/^ 
vO -2-HUv>-2--r;i/-3H-^>x-r$^V-;p-5-- rjk) -tf 
□ U^>-i— Ok) -x#y> x±>^^-a, riXx^^^-b 

HJfi^3 2 7"e#5n&7t5#0^- 1 - (4-7;P^U-2- (6- 
(4-^^>X^»-7i;^y) - 2-t:U v>- 2— ( )V- 3H-A 
25 >X-T5^V-;i/-5— -t?OU^>-l — -X^7>45mg 
^ ^iffl*7A (CHIRALPAK AD-H 2cm<f>X25cm 
L (^-fe;wfc;*iae*t») , W: A^>/2-7°DAV-;i/ 3 0/ 
. 7 0, ifijg: lOml/min) fcT^aflOU X^->5P^-A 
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m : 1 8mi nK X+>^P;tT-B (&&B#P£ : 2 2m i n) fc^ft^ne 

ESI -MS (m/e) :4 9 5 [M + H] 
5 X^-^^-V-B 

ESI -MS (m/e) : 4 9 -5 [M+H] 

3 3 4 

6- ( 6- (l-7-fr^)P-gDUS?>-2 — t)V) -5- (4-**>x;U 
fcTU5»-2, 5-^M>i-5-^^X7fJ^l^T> H»J3 

15 l HNMR-(CDCl,) (5:1. 20 — 2. 40 (7H, m), 2. 80 — 3. 
20 (3H, m) , 3. 4 0-4. 0 0 (2H, m) , 3. 99 (3H, s) , 
5. 0 5- 5. 4 5 (1H, m) , 6. 8 0-7. 8 0 (4H, m) , 7. 8 
0-8. 0 5 (2H, m) , 8. 3 5 -8. 6 0 (2H, m) , 9.10-9. 
3 0 . ( 1 H, m) , 1 0. 6 0- 1 1. 3 0 ( 1 H, m) 

20 ESI -MS (m/e) : 5 3 5 [M+H] 

mMM 3 3 5 

6- (6- (l-7^n,-gDUS?>-2->f;i/) -5- (4-**>X)l 

25 3 4T1»&ftfc6- (6- ( 1 -7tt)V- k°D U *»- 2 

;W -5 - (4-/^>7JI/*-J|/-7xy+y) - 1 h-^>x-t 5^7- 

;w-2— y;w ^^;i/xxx;p^fflViT, «Mi2i (is 
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X HNMR (DMSO-d 6) 6:1. 60-2. 6 0 (7H, m) ,'3. 21 
(3H, s) , 3. 6 0 -4. 0 0 (2H, m) , 5. 0 0 - 5. 2 0 (1H, 
m) , 6. 9 0 - 7. 6 0 (4H, m) , 7. 8 0- 8. 0 0 (2H, m) , 
8. 30-8. 60 (2H, m) , 9. 20 ( 1 H, s) 
5 ESI -MS (m/e) : 521 [M + H] 

$mm 3 3 6 

2- (6- (4-^^>X;^jV-7x/^» - 2- tfU^>-2 — T 

ji^-3H-^>x^s^ > ;-^- 5 —ov) -HD'jy>- 1 -%)v#>wt 
io 22L£ikZ§ H 

ens i ) 

2- (6- (4-^^>XJl/«-7xy^» -2-tTU5?>-2-< T 
;P-2, 3-ytHP-lH-^>X-f5^;-Jl/-5-f;i/) -HD'Ji? 
>- l-*.;i/3j?>» 4 - n h D - 7irjHXfJKOM 
15 H»Jl 6 3Tt#&nfc5- (4-^^>XW-JV-7x;^y) -2- 

t° u ^ > - 2 — r )v - 6 - tf p u v > - 2 — i )v - 1 h - ^ >x-r s ?\r-)v 

It>?f7-B3 7mg0rh7tFO77>lmljlii: > h»JX^;i/7 
5>0. 0 6 Om 1 K&9Lfc-4-—bU'*>*M)V2 lmg*mkMX, R 

20 iI^D7h^77^- (K i e s e 1 g e 1 ™6 0 F 254 , Art5744 ( 
(IS 2) 

2- (6- (4-/^>XM-Jl/-7xy + y) - 2 - tf U 5?>- 2 — f 
25 )]/- 3H-^>X-f 5^7-;U- 5 --f JP) -tfDU^>- 1 -*;P#>K 

2- (6- (4-^^>7M-;i/-7x;+y) - 2 -fc?U v 5 >- 2 -*f 
;P-2, 3-^hHD-lH-^>X-T5^y-;i/-5— t )V) -fcfoU>*> 
- 1 -#;i/^>§£ 4 - - h n - 7i-JHXfJl' 2 OmgOf h7kKD7 



WO 2005/063738 PCT/JP2004/019843 

345 

7>lml|«lC, 5>*5\n/75> (2. 0M rh7tHD77>M) 1 
mlSrUn*., ^J^S^f^, 1 0 0^(CT-«M^LfCc S^l^iJJ 

ssu %zfttc?m*mm*}£mfa>7u-?b!f77j- (ods-as-3 

' 60-CC (YMCti) SW:7jc-7irb^hU;V-0. 1 % h U 7^ 

X HNMR (CD 3 OD) <5 : 1. 8 0- 1. 9 2 (2H, m) , 1. 94-2. 
07 (1H, m) , 2. 3 3-2. 42 (1H, m) , 2. 80 and 2. 

10 85 (total 6 H, each brs) , 3. 12 (3H, s) , 3. 
52-3. 58 ( 1 H, m) , 3. 62-3. 78 ( 1 H, m) , 5. 19- 
5. 26 (1H, m) , 7. 16-7. 80 (5H, m) , 7. 91-7. 9 
9 (3H, m) , 8. 2 7 ( l'H, d, J = 7. 6 Hz) , 8. 73 (1H, 
brs). 

15 ESI-MS (m/e) : 5 0 6 [M+H] 

mmm 337 

1- (2- (2- (6-hh*P=^>-tf'J-7>-2--r;i/) -6- (4-** 
>7Jl/fr~;i/-7x7^» -3H-^>X-r$^V-;P-5— t)V) 

20 w>-i-<f)V) -x^y> 

6-fc KD*5/-tf U5?>-2-*;P#>tt*ffl^T, m&ms 0 7 

*HNMR (CD 3 OD) 5:1. 75-2. 47 (7 H, m) , 2. 97-3. 
25 2 6 (4H, m) , 3. 4 4- 3. 9 6 (2H, m) , 5. 20-5. 40 
(1H, m) , 6. 6 0-8. 0 5 (1 OH, m) 
ESI-MS (m/e) :4 9 3 [M + H] 

%mm 3 3 8 
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1- (2- (6- ( 4-7MD-7i-M;l/7 7^) -2-tfUS»- 

Crgi). 

5 2- (4-75/-2-7J^P-7x-JW - KD-JK 1 -#;P#>H 

4-yD^-3-7JVta-7x-jV7S>lg©^ h*~>X*>l 0 m 
imm\z, l- (t bfD-;i,-2-^D>^i. 6g, 

10 A7jc^5m 1 RZStK 5 m 1 ^rM^iDA. MJfc^£g^|fffl^T, 7 OggfcT 
i&£Mffi®£U #&nfc^^>'J*^7A^D7h^77^- 

15 fttim 

(IS 2) 

2- (4-7S7-2-7MD-7x^) - tf D U 5?>- 1 

ft t -7*^nxf;i/(D^ 
2- (4-7$y-2-7MD-7x-;W -tfn-;p-i-#;^>$ 
20 t-7?)Vx.Z?-)),2. 2 g0 2-7°n/W-;i/5 Omlittt, *5ml, 
5*B£-K*«M*6 6 Omg^iJB^., 5 0 k g f / c m 2 0zfC3&JE&Hli[T> 
5 OftfcTl BWftSUfc. ftttt*^ MCT«S«, SI^ifffiL, 
8lz£ £ v U * y A * p v h ^ 5 7 W - ( jg K : A >/&Mjl? 

25 (IS 3) 

\ZVV>-2-ii)V&>m- (4- (i-7-fe5 t ;P-hTnU5?>-2— f;p 
) -3-7Mn-7xrjW -7$ F®£/& 

2- (4-7$;-2-7Md-7xzjw -Kdus;>-i-^> 

ft t-^JH7fJH8 1mg0e'Jy>2ml»II; 1 t?Uv>>-2- 
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*M>t9 0mg, 1- (3 - y^W5; 7u\£)V) 

#v-r ^ h • -mm. 1 9 o m g &m%m%.* K^m^mzx 3 mmu&L 

• II^iEiSl, ft5nfc»»3 0 Omg 

5 C4NSf-yW>M2ml *JQA, R*«*£«LfcT 1 WWaj#L&. 

u ftznttmmow) i?>imimmz* 0 2 0mim, 

era 4) 

15 \dVP>-2-%)ltf>&- (4- (1 -7-fe^;i/-tfDU> ? >-2— 
) -5-7Mo-2-'ho-7x-JW -75H©^ 

if U> ? >- 2 -*;i/aJ?>K- (4- (1 -7-k^;l/-tfn'J> ? >-2 -- f 
-3-7MD-7x-JW -7$F©hU7MnSt3mlMt 

*;i/AKZT«lWbfc. Wf|JiS^t)*T, fi8^*4toKT?ife&U HMciliT^ 
n^N^7^r- WI:^DD^M/^^;^=5 0/"i) \zxm 

25 (XS 5 ) 

1- (2- (6- (4-7^0-71-^7 7-^) -2-tfU^ 

> - 2 - -f ;i/ - 3 h - ^ >x-f ^ - 5 - < )V) - tr d u v > - 1 — r 

tf'J 5>>-2-#;M?>|fc- (4- (1 -7-fe^;U-h°DU> ? >-2 --f 
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M -5-7Mn-2--hn-7i-JW -75H50mgON, N-i? . 
t^Jl/frJlArs- Klral^fc, 4-7;i/^-D-^>if>^-;i / 2 Omg, 
jKm#U^£3 Omg£Jg»?L £JM£1 0 0m\ZT2V$mMWLtz. K 

i&mzmk7,X (in - 7 jcfp%3 omg^jp^., o ogi: 

Stlfc^^M^S^PTh^^7^- (Ki e s e 1 ge 1™60F 2 64> 
Ar t 5 7 4 4 (*;i/£ft$l) , ^nn*w^^;-^=i 0/1) ICT 

10 'HNMR (CDC1 3 ) 5:1. 6 0 - 2. 5 0 (7H, m) , 3. 6 0-4. 

00 (2H,m), 5. 20-5. 80 (lH.m), 6. 90-7. 10 
(2H.ni), 7. 15-7. 80 (5H, m), 7. 80-8. 00 (1H, 

m) , 8. 3 0- 8. 4 5 (1H, m) , 8. 5 5 - 8. 7 0 ( 1 H, m) 

1 0. 6 0- 1 1. 2 0 (1H, m) 

15 ESI -MS (m/e) :4 3 3 [M + H] 

mmm 339 

1- (2- (6 - ( 4-*?>X)l*-)V-7 3L-)l,X)l/yT-)l) -2-fcf 
U i?>- 2 -f;i/-3 H-^>^$^/^- 5 -fcfP'J^>- 

20 1— 1M 

^NMR (CDC 1 3 ) 6:1. 4 0-2. 4 5 (7H, ra) , 2. 8 0-3. 
25 2 0 (3H, m) , 3. 5 0-4. 0 0 (2H, m) , 5. 20-5. 65 
(1H, m) , 7. 10-8. 25 (8H, m) , 8. 30-8. 50 (1H, 
m) , 8 . 5 0 - 8. 8 0 (1 H, m) , 1 0. 6 0 - 1 1. 4 0 ( 1 H, 
m) 

ESI -MS (m/e) :4 9 3 [M + H] 
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mmn 340 

N- (5- (6- (1 -7-fc5MP-fcfPU^>- 2 — t)V) -2-fcf'J^>- 
' 2--UV- 1H-1>X>( 5jzdA**21 -HUv>-2-^ 

5 )V) -T-khTS. H 
(X81) 

1- (2- (6- (6-75/-t!U> f >-3— Ob***/) 

>- 2 — f 3 H-^>x-f 5 W-)\>- 5 --r;i/) - tf a u v>y- 1 — f 

10 H»J 1 2 1 (XU 1 0 ) Tftbtltt 1- (2 - ( 6 - h H D*5/- 2 - \L 

H-^>x<5^/-;i/-5—f;i/) -ifou^>-i— <;w -x^/>5 

5. OmgCtJiJ^lmliSI:, 5-^n ; E-2--hD-tfiJ^>5 3. 
5mg, &BHr>">A8.4. 2mg, ftfcff (II) 2 5mg£Jn7L 

15 2 o^fcT-^M^Lfeo £t^^?ni&fb7> ; Ex<7 

kH75?>-*»«0. 016ml, Mi7^-Xy^«2 OmgSinA, 

20 JEBSLfc. 'SZtltzmm*, M«i^n7h^7>f- (Ki e s e 1 
ge 1™60F 2 54 , Ar t 5 7 44 (*;i^*fc«) , ^DD*M/^^;- 

(IS 2) 

N- (5- (6- (l-7-fe3Ml/-tfnUv>-2--r;i/) -2-tfUv 5 

25 >- 2 --r;p- i H-^>x-r 5 --r;^^-» -tfu> J >- 

2 — r M - 7± h 7 5 h (omm. 

1- (2- (6- (6-7S/-tfU^>-3— Y;i^*-» -2-tfU^ 

>-2— r;i/-3H-^>x-r$^^/-;i/-5— ou) -eny$»-i— r 

-x^/>13. 7mgOlf'Jy>lml«, MtKI^O. 0 0 5m 
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SS&HJ^JM-nifKlml lCj(F#b, RlSttftaaifcT3I^Ma»bfc. 
R«ttS«JBE«*b, »6nfc»*Sa*ffi(f»£Ett#:^DTh^7 7^- (OD 
S-AS- 3 6 0-CC (YMCfti) «S : h X h U 0 . 

5 i%hU7Mnit) ^i/y^w^A^nTh^^-f- mmm 

'HNMR (CDC 1 3 ) 5:1. 64-2. 44 (1 OH, m) , 3. 57- 
3. 91 (2H,m), 5. 26-5. 62 (1H, m) , 6. 76-8. 7 
10 4 (10H, m) , 10. 5 9-11. 3 1 ( 1 H, m) 
ESI -MS (m/e) : 45 7 [M + H] 

»3 4 1 

1- (2- (6- (6 -T'fe^;i/-bfU> ? >- 3— OM**^) -2-bf'J^ 

15 >-2--r;i/- 3H-^>x-r$^y-;i/- 5 — r;v) -gnu v>- 1 --r 

1- (5-^D^-tfU^>-2— r;W -X^7>^ffl^T, HlJ60!|12 

20 'HNMR (CDC 1 3 ) <5 : 1. 6 6- 2. 4 2 (7H, m) , 2. 59-2. 
74 ( 3 H, m) , 3. 51-3. 90 ( 2 H, m) , 5. 12-5. 45 
(1H, m) , 6. 85-8. 10 (6H, m) , 8. 30-8. 70 (3H, 
m), 10. 86-11. 24 (1 H, m) 
ESI -MS (m/e) : 442 [M + H] 

25 

mm 3 4 2 

2- (5 -7"n^E-tf y 2 -^r;io -5 - (4 -^>x;i/7frn;y- 
. 7x;^» -6-tfPU^>-2-^;i/-iH-^>x-r5^V-;^ xj- 



i! 
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0 6TI#?»n^7t5ft©2- (5 -7*n^E-t!U^>- 2 — < 
M -5- (4-^^>m-JV-7x7+y) - 6 - tf D U v>- 2 
Jl/-lH-^$^/-JHOOmg *%^fttm tsyh, (CHIRAL 
PAK AD 2 cm* X 2 5 cmL (^-ftMf IiftS) , gfiffi : /\ 
5 ^it>/-rV7°DAV-;i//^X5 1 ;i/7$> 2 0/8 0/0. 1, »B6: 1 
Oml/min) fcTft¥#*!lU X^->^^T-A (ftftftM : 2 4mi 
n) , Xj->ttv-B (UWmm: 2 7m in) *n-6n«I«*RiL 
T#fc. 

10 3 4 3 

1- (2- (2- (5-^P^-bfUv>-2— -6- (4-*#>X 

)lTjs-)V-7x.;*i/) -3H-^>xVsy^";i/-5--r;i/) -gnus? 
«fii3 4 2-e#e»nfc2 - (5 v>- 2 --r;v) -5- 

15 (4-^>7Jl/tfcx;i/-7x/*v) -6-t?n'J>>>-2 — f;i/-iH- 
^>X-f5yy-;i/ It >f t7-A 4 3 m g © t! 'J y > 1 m 1 iiC, 

20 (K i e s e 1 g e l.™6 0F 2 54 , Ar t 5 7 44 U;i^1£ffiD , i?DD* 

w^^y-jNio/i) fcT*«u aBft^ftftefiH-frtbTWfc. 

X HNMR (CD C 1 3 ) 6 : 1. 6 0 -2. 4 0 (7H, m) , 2. 80-3. 
20 (3H. m) , 3. 50-3. 95 (2H, m) , 5. 0 5-5. 45 
(1H, m) , 6. 90-7. 80 (5H, m) , 7. 80-8. 00 (2H, 
25 m) , 8 . 10-8. 30 ( 1 H, m) , 8 . 6 0-8. 8 0 ( 1 H, m) 
ES I -MS (m/e) : 5 5 5, 5 5 7 [M + H] 

1- (2- (2- (5-7 < a ; &-tf'Ji;>-2--1 > ;U) -6- (4-*9>X 
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mmms 4 2i?nt>ntc2- (5-7*o^-tfUv>-2--r;p) -5- 

(4-^^>7>;^-;p-7xy^>') -6-tfau> ? >-2— r;i/-iH- 



mmm 345 

10 1- (2- (6- (4-^>;UPfrnjl/-7x7^>) -2- ( 5 - h* ~ 

;^-HU> ? >-2--f;i/) - 3H-^>xV$^y-;p- 5--f;i/) -bf □ u 

s-¥-)v-)dvvy-2-ti)vtfym*m^T, hmj3 o 7 tmmvu 

15 ^m^n^MWh^XWco 

X HNMR (CDCI3) 6:1. 20-2. 40 (7H, m) , 2. 90-3. 

15 ( 3 H, m) , 3. 50-3. 90 ( 2 H, m) , 5. 00-5. 45 
(1H, m) , 5.. 4 8 (1H, dd, J = 5. 6, 11. 2Hz), 5. 9 

4 (1H, dd, J = 5. 6, 17. 6Hz), 6. 7 0-6. 8 5 (1H, 
20 m) , 7. 0 0 - 7. 2 5 (2H, m) , 7. 2 5 -7. 8 0 (2H, m) , 

7. 80-8. 00 (3H, m), 8. 30-8. 40 (1H, m) , 8. 5 

5-8. 70 (1H, m) , 10. 50-10. 80 (1H, m) 

ESI -MS (m/e) : 5 0 3 [M + H] 

25 MMM 3 4 6 

1- (2 - (6 - (6 - (l-hFD^->-l-^^V-x^) -EDS? 

>- 3 )v*3&) - 2 - h° u v y - 2 - jv - 3 h - ^ >x-f $ ^y- 
. jkz 5— -tfDUv>-i--r;i/) -x#y> 

mMM3 4 lT#£ftfc 1 - (2- (6- (6 -7-k^;i/-tru v>- 3 - 
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-i - 2 — tf U S J>- 2 — Ol- 3H-^>X<5^;-;V- 5 — f 

;W -tfnue?>- 1 — r;iO -x^/>i5. Omgcf h7tFD77> 

1. 5mli.fi:, -7 8g(IT^^'Jf«>A (1. OM ylfJU-j 

0. lml SJD*, M^-7 8gl:T3 0^WLL M 

^07h^7^- (WI:^Pn*W^^7-Jl/=7. 5/1) £ 

. 1 HNMR (CDC 1 8 ) 6:1. 46-1. 63 (6H, m), 1. 63- 

2. 47(7 H, m) , 2. 87-2. 99 and 3.34-3.91 
(total 3H, each m) , 5. 18-5. 51 ( 1 H, m) , 6. 

72-7. 91 ( 6 H, m) , 8. 17-8. 68 ( 3 H, m) , 10. 5 

4-10. 94 (1H, br) 

ESI -MS (m/e) :4 5 8 [M + H] 

H»J 3 4 7 

(5- (6- (1 -7-fe^;i/-tfPU^>- 2 --f;|/) -2-h!'Jy>-2- 

likz: 1 H-^>x-r s^/-^- 5 -eu^>-2--i > 
«#i3 4o (isi) T#e,nfci- (2- (6- (6 -7$ y- try v 
)V-5--()V) -trnu^>- 1 ->r;w -i^;>i4. 4mgotru^> 

ln »l**fc. ^nm«x3^0. 0 0 3ml§M, R««*"*IfcT3 

1t&tit&MftipJ£m##U°?htf ; 7y4- (ODS-AS-3 6 O-CC (Y 
MCftSD iltS : &-7*h-hV)V-0. 1% HJ7;M-P|» 

= 9/1) fc«fc?)tt«U aa^«SJtfttttt««tUT»fc. 
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X HNMR (CDC 1 3 ) 5:1. 14-1. 51 (3H. m) , 1. 5 2-2.. 
46 (7H, m) , 2. 78-2. 93 and 3. 51-3. 88 (to 
tal 3 H, each m), 4. 16-4. 2 6 ( 2 H, m) , 5. 2 
7-5. 6 3 (1H, m) , 6. 80-8. 69 (10H, m) 
5 ESI -MS (m/e) : 4 8 7 [M+H] 

m mm 3 4 8 

1- (2- (6- (6- (5 [1. 2, 4] jt*W7V-)V- 

3sz±M -fc?u^>-3--oM-^» -2-bfUv>-2--r;p-3H- 
io ^>xV$^/-;p-5— Ol) -tfnu> ? >-i— Qk) -x^/> 

5-^D^-2-v77-tfuv>$ffi^T, »#ii 5 3 tmmojjm, 

1 HNMR (CDC 1 3 ). <5 : 1. 49-2. 42 (7H, m) , 2. 54-2. 
15 71 (3H, m), 3. 50-3. 88 (2H, m), 5. 04-5. 48 
(1H, m) , 7. 0 0-8. 6 7 (1 0H, m) 
ESI -MS (m/e) : 48 2 [M + H] 

m&m 3 4 9 

20 3 - (2 - (6 - (4-**>Z)Vifc—)\,-7x.S*ri/) -2-\ZV*J>- 
2 zzdJklZ 3H-^>XV 5 -^)V) -tfdUS?>-l-^ 

)V) -3-^y-7°abf^nh'j;i/ 

25 : HNMR (CDC 1 ,) 5:1. 80-2. 05 (4H, m) , 3. 05-3. 
25 (4H, m) , 3. 4 7 - 3. 9 3 (3H, m) , 5. 19-5. 41 
(1H, m) , 7. 00-7. 59 (5H, m), 7. 82-7. 99 (3H, 
m), 8. 35-8. 41 ( 1 H, m) , 8. 62-8. 68 ( 1 H, m) 
ES I -MS (m/e) : 5 0 2 £M + H] 
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MMM 3 5 0 

z/?nyu¥)i- (2- (6- (4-^^>XM^-7x;^» -2- 

'HNMR (CDC 1 3 ) 6:0. 92-1. 08 (4H, m), 1. 60-1. 
10 66 (2H, m) , 1. 85-1. 99 (2H, m) , 2. 20-2. 38 
(1H, m) , 3. 05-3. 08 (3H, m), 3. 63-4. 00 (2H, 

m), 5. 33-5. 41 (1H, m) , 7. 12-7. 44 (5H, m) , 

7. 86-7. 92 (3H, m) , 8. 40-8. 44 (1H, m) , 8. 6 

0 - 8 . 6 8 ( 1 H, m) 
15 ESI-MS (m/e) : 5 0 3 [M + H] 

mmm 351 

3, 3, 3 - hVy)l*U- 1 - (2- (6- (4-/^>^Mr;|/-7x 

/^-» - 2 -bf u *?>- 2 3H-^>x-rsyy-^- 5 --r 

20 )V) -bfa'J^>- 1 -<i )V) -^p/o-i-t> 

3, 3, 3-hU7;p^o-yDtf^>M^^viT, mrnm2$Qtm<D 

X HNMR (CDC 1 3 ) 6:1. 8 5 - 2. 4 0 (4H, m) , 2. 9 0-3. 
25 27 (5H,m), 3. 65-3. 90 (2H, m), 5. 15-5. 43 
(1H, m) , 6. 97-7. 63 (5H, m), 7. 84-7. 96 (3H, 
m), 8. 38-8. 43 (1H, m) , 8. 60-8. 68 ( 1 H, m) 
ES I -MS (m/e) : 5 4 5 [M + H] 
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mmm 352 

(2- (6- (4-^^>7M^-7i;^y) -2-b°U^>-2— f 

;p-3H-^>X< $^V-;v-5— r;i/) - h°a U yy- 1 - 

1 HNMR (CDC 1 3 ) 6:1. 85-2. 33 (7H, m) , 3. 05-3. 
10 (3H, m) , 3. 6 3 -4. 0 8 (5H, m) , 4. 15-4. 62 
(1H, m), 5. 33-5. 62 (1H, m) , 7. 11-7. 55 (5H, 
m), 7. 84-7. 95 (3H, m) , 8. 37-8. 42 (1H, m) , 
8. 60-8. 67 (1H, m) 
ES I -MS (m/e) : 5 3 3 [M+H] 

mmm 353 

N- (2- (2- (6- (4-^^>7M-Jk-7x;^» -2-tfUS? 
>- 2 -^Jl/- 3 H^OXj $ gVrjkz 5^1jl0 - H P U 1 — f 

X HNMR (CDC 1 3 ) <5:1. 90-2. 05 (8H, m) , 3. 07-3. 
0 9 (3H, m) , 3. 4 7-4. 0 1 (3H, m) , 5. 16-5. 4 0 
(1H, m) , 6. 52-6. 70 (1H, m) , 7. 04-7. 20 (2H, 
m) , 7. 3 3 - 7. 5 7 (2H, m) , 7. 8 4-7. 9 8 (3H, m) , 
8. 35-8. 38 (1H, m) , 8. 61-8. 67 (1H, m) 
ES I -MS (m/e) : 5 3 4 [M + H] 

5 4 (vTXxW-^-A) ,3 5 5 (y77rl/t7-B) 
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1- (1- (6- (4 #>7Jl/frXJ!/- 7x7 -2-bfU> ? >- 

5 - 2 --hD-7i-J|/7$X Ml -tTP'J^>-2-<;|/-X^ 

& t £ £ fc J: 0 , ^Mib^t/ ft jftJtft H#0^7^ x V*"?- 

MtlTifc. #&ttfc$*7Xxl':*-^HB£*ft, *5fc^M»Ji^ 
DTh^77^- (Kieselgel™60F 2 64< Ar t 5 744 
io 4fc«) , ^nn*M/^^;-ji/=io/i) f'TJfitsrf 3£<>:T> s?7* 

1- (1- (6- (4 - >Z)]s-fc~)l-7 J -2-bfU> ? >- 

2- -f;i,-3H-^>xV$^>7-;u-5--f;i/) - e d u 2 ->r 

15 X HNMR (CD 3 OD) 5:1. 09 (3H, d, J = 6. 7Hz) , 1. 6 

6- 1. 78 (1H, m) , 1. 80-1. 99 (3H,m), 3. 06-3. 
18 (1H, in), 3. 12 (3H, s) , 3. 6 1-3. 6 9 (1H, m) , 
3. 78-3. 83 (1H, m) , 3. 9 0 -3. 9 9 (1H, m) , 6. 9 

7- 7. 81 (5H, m) , 7. 89-8. 00 (3H, m) , 8. 26 (1 
20 H, d, J = 8. 2Hz) , 8. 74 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) : 4 7 9 [M + H] 

1- (1- (6- (4 -*?>Z)l*-)l-yx.y*^) -2-"fcf'Jv>- 
2 --f )V- 3H-^>xy $^V-;]/- 5 --f )V) nyy- 2 

25 )V) -X^y-JP y77fl/tT-B 

X HNMR (CD3OD) <5:0. 76 (3H, d, J = 6. 3Hz) , 1. 7 
0-1. 82 (3H, m) , 1. 9 2- 2. 0 0 (1H, m) , 3. 06-3. 
13 (1H, m) , 3. 10 (3H, s) , 3. 6 1-3. 6 9 (1H, m) , 
3. 8 3 - 3. 9 0 (1H, m) , 3. 9 5 -4. 0 3 ( 1 H, m) , 7. 0 
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4 (2H, d, J = 8. 9Hz), 7. 37-7. 4 4 (2H, m) , 7. 4 
6-7. 49 (1H, m) , 7. 89 (2H, d, J = 8. 9Hz) , 7. 
93-7. 99 (1H, m), 8. 27 (1H, d, J = 7. 8Hz), 8. 
74 (1H, d, J = 4. 7Hz) 
5 ESI -MS (m/e) :4 7 9 [M+H] 

Wm 3 5 6 

5- (2- (i zlZJMM^SM -Hdu> ? >- i -6- (4- 

/^>XM^-7x;^'» - 2 -HU 2 1 H-^>XW 

io 

mt&M3 5 4T#6tlfcl - (1- (6- (4-^^>XM-JV-7iy 

-2-tfu^>-2— r;p-3H-^>x-r 5^/-^-5— r;w - 

tfDU^>-2— r;W -X^y-;i, mTl/tT-A2 1mg©^DD 
*Mlmlg$ll, -7 8 S v^x^Jl/J 5 / 7 - h U U ft 

15 o. o o 7m i £2inA, Ktim&-7 smizx immuwbtco Rusmtmrn 

^n?f^77^- (K i e s e 1 ge 1™6 0F 254 , Ar t 5 744 

20 aw*fiia#£LT»;fc:. 

l HNMR (CD 3 OD) 6:1.18 and 1. 24 (total 3H, 
each d, J = 6. 3, 6. 7Hz), 1. 53-1. 78 ( 1 H, m) , 
1. 83-2. 00 (3H, m), 3. 11 (3H, s), 3. 11-3. 2 
0 (1H, m) , 3. 52-3. 61 ( 1 H, m) , 3. 89-4. 01 (1 
25 H, m) , 4. 6 3-4. 8 7 (1H, m) , 7. 04 (2H, d, J = 9. 
0Hz) , 7. 21-7. 53 (3H, m) , 7. 89 (2H, d, J = 9. 
0Hz) , 7. 9 6- 8. 0 2 (1H, m) , 8. 27 (1H, d, J = 7. 
8Hz) , 8. 7 4 (1H, d, J = 4. 7Hz) 
ESI -MS (m/e) : 481 [M + H] 
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mmm 357 

5- (2- (1 -7;i/^-p-x^;v) -tfpuv>-i — nv) -6- (4- 

^WJ3 5 5T#6*Uci- (1- (6- (4 -**>x;Msx;p-7xy 

- 2 - tf U v>- 2 3H-^>X< 5 5 ;W - 

tfuU^>-2—r;i/) -x^y-;^ mrI/f7-BS«^T, MMM 
3 5 6 tra*©m cnicflii;fc*isx»4i:ti6fc«tfet*fi*^to«i: 

X HNMR (CDgOD) 5:0.99 and 1. 09 (total3H, 
each d, J = 6. 5, 6. 2Hz), 1. 59-1. 83 (3H, m) , 
1. 93-2. 03 (1H, m) , 3. 00-3. 10 (1H, m) , 3. 0 
9 (3H, s), 3. 54-3. 6 7 ( 1 H, m) , 4. 10-4. 19 (1 
15 H, m) , 4. 3 7-4. 5 4 ( 1 H, m) , 7. 04 (2H, d, J = 8. 
9Hz) , 7. 3 6- 7. 4 8 (3H, m) , 7. 86 (2H, d, J = 8. 
9Hz) ' . 7. 9 4- 7. 9 8 (1H, m) , 8. 2 5 ( 1 H, d, J = 7. 
8Hz), 8. 7 2 (1H, d, J = 4. 7Hz) . 
ES I -MS (m/e) :48 1 [M + H] 

20 

mmm 3 5 8 

1- (1- (6- (4-^^>XK-^-7xy4 : y) -2-{f'Jy>- 
2 - ± )± - 3 H - ^ > X± 5 g V*- )V - 5 - ± )l) - fcf □ tj $? > - 2 - >f 

25 *ft^l/>3mlfc, -7 8ftfcTift^*1fU;pq. 0 8 0mlMy 
^fMmyFO. 0 8 7ml ^)H«^, 7 8*fcTl 0# 

Mlt#«, -7 8£fcT3ft»«3 5 4Rtf3 5 5T#Snfcl - (1- (6- 
. (4-^^>^-Jl/-7xy^y) -2-tfU> ? >-2— T;U-3H-^ 
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Ts'rV^-m^mi 4 6rag0»fl/>2m 1 ®Wi*%Uz.tt e KJ&%& 
£-7 8£fcT3 0#HJ*#m» hUxW5>0. 4 2ml Sin*, 3 £> 

7>f — (K i e s e 1 g e 1 ™6 0 F 2 54> Ar t 5 7 4 4 (*)V&%M) , & 

. X HNMR (CD 3 OD) (5 : 1. 7 8 - 2. 0 7 (3 H, m) , 1. 94 
10 (3H, s), 2. 20-2. 29 (1H, m), 3. 06 (3H, s), 3. 
37-3. 45 (1H, m) , 3. 64-3. 77 (1H, m) , 4. 27- 
4. 30 (1H, m) , 6. 80-7. 44 (5H, m) , 7. 80-7. 8 
8 (3H, m), 8. 27-8. 40 ( 1 H, m) , 8. 61-8. 62 (1 
H, m) 

15 ESI -MS (m/e) : 4 7 7 [M + H] 

^Jfi093 5 9 (X^^T-A) , 3 6 0 (X^->^T-B) 

1- (1- (6- (4-^^>XM^|/-7x7^'» -2-tfUS?>- 

2 - -r;i/- 3H-^>x-r$^v-;i/- 5 zjiik) -if djj v>-2 

20 jk) -x^y> x^->^^"t-a, r^x^->^t-b 

^&S0!I3 5 8T#6n&7t$#01 - (1- (6- (4-^#>7JMnX 
J|/-7iy^J/) - 2-tf U> ? >- 2-<;i/-3H-^>XV 
5— r;P) -tfDU^>-2--f ;W -l^;>2 7mg£^afflA7A 
(CHIRALPAK AD-H 2 c m<f> X 2 5 c mL WkMk^XM 
25 , IM : X^/-;k » : lOml/min) fcTft¥#SWU X 

±>ttV-A (#&I$M: 2 0. 8 m in) > X^->^^V-B 
IK : 4 6 . 9 m i n) £*n-£ft&Jt&@fl:£ LT#fc. 
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1- (1- (6- (4-^^>7Hrj|/-7x^-» -2-hfU^>- 
2 -<J|/-3H-^>X-f$^/-JI/- 5 ->TJU) -tfP'J v>~ 2 

jk) -x^y> x+/5^-?-a 

ESI -MS (m/e) : 47 7 [M + H] 

5 

1- (1- (6- (4-^^>XM-J|/-7i/^-» -2-tfU^>- 

2 - ^^-3H-^>x-rs^y-;v- 5 --r;i/) -£au^>- 2--r 

ESI -MS (m/e) : 4 7 7 [M + H] 

10 

SliSM 3 6 1 

1- (l- (6- (6 -pt?>x;i/frx;u-tf u 3 =^fjk^±) - 

2- if j^>-2 --r;i/- 3H-^>x-r 5— r;u) -tfaus? 
>-2— -x^y> 

15 ^&S#!ll9 6 (I*§3) -e#etifc5-7;^a-4- (6-^>;ui/* 

^5F;i/-i- (2-ifnu^-;w i^y-j^iw, H»J3 5 4, 35 

20 J HNMR (CD3OD) 6 : 1. 80-2. 10 (3H, m) , 2. 08 (3 
H, s) , 2. 28-2. 39 ( 1 H, m) , 3. 24 (3 H, s) , 3. 4 
0-3. 47 (1H, m) , 3. 66-3. 73 ( 1 H, m) , 4. 46 (1 
H, t, J = 7. 4Hz) , 7. 17 (1H, s) , 7. 4 0 (1H, s) , 
7. 48 (1H, dd, J = 2. 7, 8. 8Hz) , 7. 54 ( 1 H, dd, 

25 J =4. 9, 7. 6 Hz) , 8. 02 (1H, dt, J = 0. 8, 7. 8H 
z) , 8. 07 (1H, dd, J = 0. 6, 8. 8Hz) , 8. 24 ( 1 H, 
d, J = 7. 8Hz) , 8. 46 (1H, dd, J = 0. 6, 2. 7Hz), 
7. 7 8 (1H, d t, J = 0. 8, 4. 9Hz) 
ESI -MS (m/e) :4 7 8 [M + H] 
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6 2 (X^->^T-A) ,3 6 3 (X+>3^T-B) 
l- (l- (6- (6-^^>7,;v^x;v-tfu v>-3--f;i/^-^v) - 
2 - g U i?>- 2 3 H-^>X-f $ ?V-)l>- 5 - h°D U v 

mums 6 i-cnt>ntcy±^fa(Di- a - (6- (6-^^>x;w*x 
;i/-tfu^>- 3 -4)v-t*z/) - 2-tfu> ? >-2— r;i/-3H-^>x-r 
5^/-;p-5-^;i/) -ifnus?>-2->r;W -x^;>34m g m 

»fflffl*.7ix (CHIRALPAK AD-H 2cm*X2 5cmL 
^;Hb#lH?±M) » Mj*I:X*/-;k mm: 10ml/min) fcTtt 
3*##JU X+>^r?-A (ftjmn: 2 8. 8min), X+>^:frT- 
B Umm®:4 8. 2m in) £*n^n&|ltfi0#£LTf§&. 

1- (l- (6- (6 -^^>7>;i/^-;i/-if u 3 zj±Jk£*±l ~ 

2- bfUv>-2-^^-3H-^>X-r$^y-;i/-5— Qk) -bfa'Jv 
>-2— r;p) -x^y > x^->^-7-a 

ESI -MS (m/e) : 47 8 [M + H] 

1- (1- (6- (6 -**>Z)l,ft-)\,-\Z Ui?>- 3 ^dA**±) ~ 
2 - fcf ' J - 2 - 4)V- 3 H - ^ >XV $ 5-4M - tf CMJ 

>-2— -x^7> xj->^^"7-B 
ESI -MS (m/e) :4 7 8 [M+H] 

3 6 4 

(2 5) -1- (6- (4 -^>7Jl^x;i/-7x/^-» -2-fcf'J^ 
>-2-^-3H-^>X<^V-^-5--r;t/) -lfnUy>-2-^ 
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X HNMR (CD C 1 3 ) 6:1. 91-2. 03 (3H, m) , 2. 26-2. 
50 (1H, m) , 3. 02 and 3. 06 (total 3 H, e a c 
5 h s),3. 18-3. 28(1 H, m), 3. 63-3. 9 1(1 H, 
m), 4. 19-4. 23 (1H, m) , 6. 04-6. 13 (1H, m) , 
6. 8 6- 7. 2 8 (4H, m) , 7. 37-7. 41 (1H, m) , 7 . 4 
8-7. 5 4 (1H, m) , 7. 80-7. 92 (3H, m) , 8. 34-8. 
.38 ( 1 H, m) , 8 . 4 8-8. 6 3 ( 1 H, m) 
10 ESI -MS (m/e) : 4 7 8 [M + H] 

mmm 3 6 5 

(2R) -1- (6- (4-^^>7J^-JV-7i;^y) - 2 - tf U 2. 
>-2-^Jh3H-^$^/-Jh5-^^) -tfD'J> ? >-2-)b . 
15 H 

mmmi 4T#6nfc5-7MP-4- (4-^^>^M-JK7x; 

20 1 HNMR (CDC 1 3 ) 6:1. 91-2. 03 (3H, m) , 2. 26-2. 
5 0 (1H, m) , 3. 0 2 and 3. 06 (total 3H, eac 
h s), 3. 18-3. 28 (1H, m) , 3. 63-3. 91 (1H, 
m) , 4. 19-4. 2 3 ( 1 H, m> , 6. 0 4-6. 13 (1H, m) , 
6. 8 6- 7. 2 8 (4H, m) , 7. 37-7. 41 (1H, m) , 7 . 4 

25 8-7. 54 (1H, m), 7. 80-7. 92 (3H, m), 8. 34-8. 
3 8 (1H, m) , 8. 4 8-8. 6 3 ( 1 H, m) 
ES I -MS (m/e) : 4 7 8 [M + H] 

mmm 3 6 6 



/ 
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6- ( (3i?) - 3-7;P^-p-bfau v>- l — r;i/) -5- (4-^#> 
4Tt#e>nfc5-7;i^n-4- (4-^^>xm-j|/-7x; 

*HNMR (CD 3 OD) <5:1. 95-2. 40 (2 H, m), 3. 10(3 
H, s) , 3. 2 5 - 3. 7 3 (4H, m) , 5. 14-5. 40 ( 1 H, 
m) , 7. 06 (2H, d, J = 8. 9Hz) , 7. 0 7- 7. 2 0 (1H, 
m) , 7. 32-7. 40 (lH.m), 7. 42-7. 48 ( 1 H, m) , 

7. 89 (2H; d, J = 8. 9Hz), 7. 93-7. 99 ( 1 H, m) , 

8. 23 (1H, d, J = 8. 2Hz) , 8. 71 ( 1 H, d, J = 5. 1H 
z) 

ESI -MS (m/e) :4 5 3 [M + H] 

mmm 3 6 7 

1- (6- (4-^j>>7Mzjh7i;^>.) -2-g'JS?>-2 — f 

Ji 

rn&Ml 4T#6tl^c5-7;i/tD-4- (4-^^>XJl/*ZJl/-7xy 
-2--bD-7x-JH5X ^^tfoUv>-3-*;i/^+1t5 H 

J HNMR (CDC 1 3 ) 6:2. 03-2. 30 (2H, m) , 2. 89-2. 
99 (1H, in) , 3. 06 (3H, s) , 3. 2 4- 3. 6 0 (4H, m) , 
5. 70-5. 86 (2H, m) , 7. 00-7. 48 (5H, m) , 7. 8 
0-7. 90 (3H, m), 8. 34-8. 40 (1H, m) , 8. 57-8. 
6 4 (1H, m) 
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ESI -MS (m/e) : 47 8 [M + H] 

mmm 3 6 8 

(2R) -1- (6- (4-^^>XM-Jl/-7x7^y) - 2 - b? U v 

5 >- 2 --f 3 H-^>x-r $ 5 --r;t/) - tf p u 2 -t> 

*»J1 4T#Snfc5-7Mn-4- (4-^^>XJl/*-^-7i/ 
-2--hn-7i-Jl/7$>, Rtf (J?) -N-^ 

10 zn*>tftmtzm%-&t>ikz>z.t\z&r). mmit&mzmc. 

'HNMR (CD3OD) 6:1. 83-2. 0 5 (3H, m) , 2. 25-2. 
40 (1H, m) , 3. 09 (3H, brs) , 3. 13 (3H, s) , 3. 
40-3. 47 (1H, m), 3. 68-3. 78 ( 1 H, m) , 3. 84 
(3H, brs), 4.. 9 0 - 5. 09 (1 H, m), 7. 06-7. 30 
15 (4H, m) , 7. 4 2 - 7. 5 0 (1 H, m) , 7. 8 7 -8. 0 0 (3H, 
m) , 8 . 19-8. 28 ( 1 H, m) , 8 . 7 0-8. 7 6 ( 1 H, m) 
ES I -MS (m/e) : 5 2 2 [M + H] 

mmm 3 6 9 

20 (2 .ft) -1- (1- (6- (6-x^>x;u^-ji.-h:°Uv>-3--r;i/^- 

£>0 -2-£U^>-2-^-3H-^>X-f ^yV-)V-5-^)V) - 
bfPU>>>-2--1';i/) -X^7> 

«#i!2 2 1 (Ig2) T#6tlfc4- (6 -X^>7,;i/^-;i;-k: 0 U> ? > 
-3— Ifrttis) - 5-7Ma-2--hU-7x-JV7$>^l- ( 
25 J?) -KDU5?>-2— f;U-X^y-;USfflViT, $%tt3 5 4, 3 5 5& 

'HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 1. 7 
8-2. 03 (3H, m) , 2. 03 (3H, s) , 2. 2 2- 2. 3 5 (1 
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H, m) , 3. 30-3. 43 (1H, m) , 3. 39 (2H, q, ' J = 7. 
4Hz), 3. 64-3. 75 ( 1 H, m) , 4. 35-4. 42 (1H, 
m), 7. 03-7. 48 (4H, m) , 7. 9 0-7. 9 9 (1H, m) , 
8. 03. (1H, d, J = 8. 6 Hz) , 8. 17-8. 28 (1H, m) , 
8. 43-8. 46 (lH.ni), 8. 70-8. 75 ( 1 H, m) 
ESI -MS (m/e) :4 9 2 [M+H] 

mmm 370 

(2R) -1- (1- (6- (6-I^>7;^z;i/-K'jy>-3--fM 
-2-bf^^>-2--r;P-3H-^>X-r$^\/-;P-5— f)V) - 

mmm2 2 5 (is 2) T#e>nfe4- (6-x^>x;v^n;i,-tfu^> 

- 3 -^)l>**is) - 5-7MP-2--hD-7xiJl/75>^l- ( 

i?) -tfoijv>-2--f;i/-x^y-;i/^ffl^T, 2 0 5 fttf£ttffll 

'HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 1. 8 
0-2. 03 (3H, m) , 2. 04 (3H, s)., 2. 2 4-2. 3 4 (1 
H, m) , 3. 3 0- 3. 4 5 (1H, m) , 3. 39 (2H, a, J = 7. 
4Hz), 3. 63-3. 74 (1 H, m) , 4. 37-4. 44 ( 1 H, 
m), 7. 07 (1H, brs), 7. 22-7. 50 (2H, m), 8. 0 
3-8. 05 (1H, m) , 8. 42-8. 46 (1H, m) , 8. 63-8. 
66 (1H, ra) , 8. 73 (1H, d, J = 1. 6Hz) , 9. "37-9. 
4 3 (1H, m) 

ESI -MS (m/e) : 4 9 3 [M + H] 

mmm 371 
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(2R) -1- (1- (6- (4-X^>XM-^-7x7^» -2-lf 

H»J2 5 9 (Igl) T'#e>n^4- (4-I^>7Mrjl/-7xy^ 
5 "» -5-7JWD-2-Zhn-7i-^75>&^l- (i?) -tfnUS? 
>-2-4)\'-2.$ ;-)V*m^T, MM3 6 9 <hl^£©7J&, CinCTD 
fc77^X(i^n& £S&££lt*£:bii-3 ££££ ?K 

1 HNMR (CD 3 OD) (5:1. 25 (3H, t, J = 7. 4Hz) , 1. 8 
10 1-2. 03 (3H, m) , 2. 02 (3H, s), 2. 24-2. 33 (1 
H, m) , 3. 22 (2H, q, 1 = 7. 4Hz) , 3. 3 8-3. 4 6 (1 
H, m) , 3. 72-3. 79 ( 1 H, m) , 4. 40 (1H, t, J = 7. 
5Hz) , 7. 10-7. 12 (3H, m) , 7. 29 ( 1 H, s), 7. 4 
5-7. 48 (1H, m) , 7. 87-7. 90 (2H, m), 7. 90-7. 
15 98 (1H, m) , 8. 24 (1H, d, J = 7. 6Hz) , 8. 72 (1H, 
d, J=4. 9Hz) 

ESI -MS (m/e) : 491 [M+H] 

mmm 372 

20 (2Jg) -1- (1- (6- (4-I^>XJl/»^-7x;^'» - 2 - fa: 
2 -4)V- 3H-^>XW$^V~;]/- 5 --r;i/) - tfau v>- 
2— f;i/) -x^y> 

v) - 5-7Jl/^-n-2- - hn-7x-;U75>S.r/i - (J?) -tfnUv 

25 >-2— r;i/-x^y-;i/&ffl^T, n»j3 6 9 tmmo^m. zmzmv 

a HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 1. 8 
2-2. 04 (3H, m) , 2. 04 (3H, s) , 2. 2 4-2. 3 4 (1 
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H, m) , 3. 22 (2H, q, J = 7. 4Hz) , 3. 3 4- 3. 5 0 (1 
H, m) , 3. 70-3. 79 (1 H, m) , 4. 38-4. 48 (1H, 
m) , 7. 0 0- 7. 3 8 (4H, m) , 7. 8 9 (2H, d, J = 9. OH 
z) , 8. 66 (1H, brs), 8. 75 (1H, dd, J = l. 6, 2. 
5 5Hz) , 9. 3 8-9. 48 (1H, m) 
ESI -MS (m/e) : 49 2 [M + H] 

mmm 373 

. (_2R) -1- (1- (6- (6-X^>X;l/^n;i/-fcf'J^>-3— ov-t 

10 -2-tfUv>-2-^;i/-3H-^>x-r$^y-^-5--r;i/) - 
HnUv>-2— rjk) -7°oa>-i-^-> 
H»J2 2 1 COS 2) T^6n^:5-7;^0-4- (6-X^>;?JMn 

(i?) -tfpg^>- 2--Y;i/-7°D/v-;i/^ffl^T, mmme 9 tmm. 

X HNMR (CD3OD) <5:0. 93 (3H, t, J = 7. 2Hz) , 1. 2 
5-1. 27 (3H, m) , 1. 75-2. 00 ( 3 H, m) , 2. 23-2. 
53. (3H, m) , 3. 3 3- 3. 44 (3H, m) , 3. 71 (2H, q, 

20 J = 7. 3Hz), 4. 43 ( 1 H, t, J = 7. 6Hz) 7. 14 (1H, 
s) , 7. 38 (1H, s) , 7. 45-7. 50 (2H, m) , 7. 93- 
8. 00 (1H, m) , 8. 06 (1H, d, J = 8. 8Hz) , 8. 25 
(lH, d, J = 8. 0Hz), 8. 45 ( 1 H, d, J = 2. 9Hz) , 8. 
7 3 (1H, d, J =4. 9Hz) 

25 ESI -MS (m/e) : 5 0 6 [M + H] 



mmm 374 



WO 2005/063738 PCT/JP2004/019843 

369 

(2R) -2- (l- (6- (6 -xff >x;ufr-;i/-tf J v>~ 3 WjM; 
^y) -2-ifu> ? >-2--r;i/-3H-^>x-r5^ > ./-;i/-5--r;i/) - 
tfau v>-2— r;i/) -7 e PA°>-2-^--;i/ 

«#]2 2 1 (Ig2) T#£>tlfc5-7;l^P-4- ( 6 -x^ >x;i/* 
5 XJI/- tf US?>- 3 --f;i^*~» - 2 -- hP-7x-;i/7S>> RlX 

(i?) -1-^^-1- (2-tfPU y^) x^y»;i/^^^T, mmm 

! HNMR (CD 3 OD) 6:0.85 and 0. 87 (total 6H, 
10 each s) , 1. 22 (3H, t, J = 7. 3Hz) , 1. 59-1. 8 
4 (3H, m) , 1. 93-2. 05 ( 1 H, m) , 3. 0 8-3. 17 (1 
H, m) , 3. 31-3. 40 (2H, m) , 3. 53-3. 61 (1H, 
m), 4. 00-4. 03 (1H, m) , 7. 43-7. 64 (4H, m) , 
7. 91-7. 98 (1H, m) , 8. 02 ( 1 H, d, J = 8. 8Hz) , 
15 8. 2 5 (1H, d, J = 7. 8Hz) , 8. 45 ( 1 H, d, 3 = 2. 7H 
z ) , 8. 71-8. 7 3 ( 1 H, m) 
ES I -MS (m/e) : 5 0 8 [M + H] 

I 3 7 5 

20 (2R, 4R) -4-bKP^>-l- (6- (4-^^>7M^V-7x 

z*>o - 

2 - tf u 2 — r;i^- 3 H-^>x-r $ 5 --r ;k> - tf □ u 2 

>-2-^j;^^jj-$ h 

X HNMR (CD3OD) 6:1. 94-2. 00 (1 H, m) , 2. 50-2. 
59 ( 1 H, m) , 3. 11 (3H, s), 3. 38-3. 4 4 (1 H, m) , 
3. 7 3 - 3. 7 7 (1H, m) , 4. 2 3-4. 2 8 (1H, m) , 4. 3 



WO 2005/063738 



370 



PCT/JP2004/019843 



6-4. 42 (1H, m) , 7. 12 (2H, d, J = 9. 0Hz) , 7. 2 
4 (1H, s) , 7. 3 3 (1H, s) , 7. 4 4-7. 4 7 (1H, m) , 

7. 89-7. 97 (3H, m) , 8. 21-8. 2 4 (1H, m) , 8. 7 
0 - 8 . 7 2 ( 1 H, m) 

5 ESI-MS (m/e) :494 [M + H] 

nmm 3 7 6 

£2JL 45) -A-yMu-1- (6- (4-^^>XJl/^-7x; 

-2 -if u$?>-2— r;i/-3H-^>x-r$yy-;u-5--r;i/) - 

10 b°P U v>- 2 -^2M±±g H 

mmmz i smzntc (2r, 4r) -4-k ho^^- i - (6- 

(4-^^>^*-Jk-7x;^y) - 2 -t!U^>- 2 -•<;!/- 3H-^ 

: HNMR (CDgOD) 5:2. 01-2. 21 (lH.m), 2. 54-2. 
67 (1H, m) , 3. 13 (3H, s) , 3. 48 (1H, dd, J = 12. 

8, 27. 2Hz), 4. 09 (1H, ddd, J = 3 . 6, 12. 8, 39. 
7Hz), 4. 48 (1H, dd, J = 6. 4, 1.0. 0Hz), 5. 20- 

20 5. 34 (1 H, m), 7. 15 (2H, d, J = 8. 8Hz), 7. 25 
(1H, brs), 7. 41 (1H, brs), 7. 46-7. 49 (1H, 
m) , 7. 9 2 - 7. 9 9 (3H, m) , 8. 26 ( 1 H, d, J = 8. OH 
z) , 8. 7 3 (1H, d, J = 4. 7Hz) 
ESI-MS (m/e) :4 9 6 [M + H] 

25 

mnm 377 

(2JL 4 5) -4-fc Kn*'>- 1 - (6- (4-^^>x;i/^n;i/-7Ji 

. y±>o - 2 -tf u v>- 2 ^rLikz 3H-^>x^$^;-ji/- 5 —r 
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h7>X-4-hFD+y-D-^n'J >7^ F£/8V>T, M 1 5 tm 

' iHNMR. (CDgOD) 6:2. 00-2. 0 7 (1H, m) , 2. 33-2. 
5 3 9 (1 H, m) , 3. 13 (3H, s) , 3. 25 (1H, d, J = 10. 
8Hz) , 4. 00 (1H, dd, J = 4. 1, 10. 8Hz) , 4. 44- 
4. 50 (2H, m) , 7. 14 (2H, d , J = 9. 0Hz) , 7. 23 
(1H, brs), 7. 37 (1H, brs), 7. 4 6-7. 4 9 ( 1 H, 
. m) , 7. 92-7. 99 (3H,m), 8. 25 (1H, d, J = 8. OH 
10 z) , 8. 7 3 (1H, d, J=4. 7Hz) 
ESI -MS (m/e) :4 9 4 [M + H] 

mmms i 8 

1- ( (2R, 4R) -1- (6- (6-Xj7>7.;^4s-;i/-tfUv>-3- 
15 )Vtt vO - 2 - M U V > ~ 2 - ± )V - 3 H - ^ >X-f $ - 5 - <i 

(IS1) 

(2i?, 4i?) - l- (6 - (6-x^>x;v*n;u-tfu^>-3— 

- 2-t!'Ji;>-2-'f;V-3H-^>X^5^/-Jl/-5-'f 
20 JW -4-hHP^>-lfP , Jy>-2-Mt*>i * h^Sz-jWl'-T 

##«fJ5T?#e>nfc (2 7?, 4/?) -4-kl«D+i/-t!nUS?>-2-* 

25 jteftfeH#tl/T#fc. 
(IS 2) 

l- ( (2 j?, 4 R) -l - (6- (6-x^>^;p*n;p-tru5?>- 
3— ov**^) - 2 - fcfu v>- 2 -- r;u- 3 H-^>X-f 5^/-;]/- 

5— f;i/) -4-kFD^y-h , DUy>-2-fJ|/) -X^/>©« 
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(181) T#e>nfc (2R, 4R) -l- (6- (6-x*>x;i/*-;p 
-tfU^>-3— t -2-t?U5?>-2— f;P-3H-^>X-f 5 

5 — f -4-tFD+y-HDiJy>-2-«>f 
+ y-^-75H2Omg0fh7tHO77>lmlII(i, -78g 
5 \ZT*?>)VVtt& (1. 0M ylfjU-fJ^i) 0. 3 6 0ml£;On 
E***-7 8*K:Tll#IHHl#bfc«, 0«*T#fib, 1W» 

MI^D-7b^7^- (Ki e s e 1 ge 1™6 0F 254 , Ar t 5 7 44 

io <*;i^a« , fna*w^^;-;v=io/i) fcTMWU g^-fc 

J HNMR (CD 3 OD) <5 : 1. 24 (3H, t, J = 7. 4Hz) , 1. 7 
9-1. 88 (1H, m) , 2. 08 (3H, s) , 2. 4 3-2. 5 4 (1 
H, m) , 3. 33 (2H, a, J = 7. 4Hz), 3. 46-3. 63 (2 

15 H, m) , 4. 3 4-4. 4 3 (2H, m) , 7. 10 (1H, brs) , 7. 
39 (1H, brs), 7. 43-7. 50 (2H, m) , 7. 93-7. 9 
7 (1H, m) , 8. 04 (1H, d, J = 8. 8Hz) , 8. 23 (1H, 
d, J = 8. 0Hz), 8. 46 (1H, d, J =2. 7Hz), 8. 71 
(1H, d, J=4. 3Hz) 

20 ESI -MS (m/e) : 5 0 8 [M + H] 

mmm 379 

1- ( (2 r. 4 5) -1- (6- (6~x^>x;^-;w-t;u>>-3- 
± -2-bfU 2 )l- 3 H-^>XV 5 5 

25 ;i/) -4-7;^p-h°DU v>-2— r;i/) -x# /> 

*««3 7 8T?»6n&l- ( (2*. 4/?) -1- (6- (6-X*>7; 

;p*x;p- tf U 3 -2-tfU s»- 2 — f 3 H-^ 
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x.? jyzm^T, iwi3 5 6 tii« z\n\zmvtt&x\tz.nt> 

^HNMR (CDC 1 3 ) 6:1. 3 1 (3H, t, J = 7. 4Hz), 1. 8 

0- 2. 05 (1H, m), 1. 96 and 2. 02 (total 3H, 
5 each s ) , 2. 26-2. 60 (1 H, m) , 3. 30-3. 43 (2 

H, m) , 3. 4 3 - 3. 6 6 ( 1 H, m) , 3. 7 0-4. 0 4 ( 1 H, 
m), 4. 50-4. 6 4 (1H, m) , 5. 12-5. 3 7 ( 1 H, m) , 
6. 90-7. 56 (4H, m), 7. 80-7. 91 ( 1 H, m) . 7. 9 
3-8. 02 (1H, m), 8. 30-8. 68 (3H, m) 
10 ESI -MS (m/e) : 510 [M + H] 

mmm3 s o 

1- ( (2R, 4 5) -1- (6- (6-X^>X;i/^^;i/-lfU^>-3- 

15 2k) -4-^;i/^-p-bfPUv>-2— r;v) -x^y> 

##M5T?#e>n^ (2 1?, 4*) -4-t HD^->-tfDU^>-2-* 
;M?>« * h*v-^fJl/75 KS/flWC, «M3 7 0%.Z$mfams 7 8 

(is 2) ar/ii{sj 3 5 6 tmmo^m, zn\zmcrcjjmx\zz.nt>t% 

20 J HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 1. 9 
8-2. 20 ( 1 H, m) , 2. 05 ( 3 H, s ) , 2. 48-2. 61 (1 
H, m) , 3. 41 (2H, q, J = 7. 4Hz) , 3. 56 ( 1 H, dd, 
J = ll. 9, 24. 5Hz), 3. 99 (1H, ddd, J = 3 . 1, 11. 
9, 39. 1Hz) , 4. 65 ( 1 H, dd, J = 6. 6, 10. 3Hz), 

25 5. 22-5. 36 ( 1 H, m) , 7. 13 (1H, brs), 7. 48-7. 
50 (2H, m) , 8. 05 (1H, dd, J = 0. 6, 8. 8Hz) , 8. 
52 (1H, d, J = 2. 8Hz), 8. 67 (1H, d, 1 = 2. 5Hz), 
8. 76 (1H, dd, J = l. 4, 2. 5Hz) , 9. 43 ( 1 H, d, J 
= 1. 4Hz) 
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ESI -MS (m/e) : 5 1 1 [M + H] 

nmm 3 8 1 

5- (2-7Ma-7x7^y) — 2 — tf U z»— 2 )V— 6 - (4-* 
5 ^>7M^-7xy^y) - 1H-^>XV5^V-;I/ 

4T#6)tlfc5-7;^P-4- (4-^^>7M-JP-7x; 
- 2 -~ hD-7x-Jl/75>, W2-7MD7i;-Mffi^T, 
»19 6 (IS 4) ~ (IS 6) fcm*©#fck cn^JpCfc^Xtte: 

10 1HNMR (CD 3 OD) 5:3. 10 (3H, s) , 6. 9 8- 7. 0 5 (1 
H, m) , 7. 07-7. 21 (5H,m), 7. 21-7. 66 (3H, 
m), 7. 88 (2H, d, J = 9. 0Hz), 7. 98 (1H, t, J = 7. 
6Hz) , 8. 28 (1H, d, J = 8. 2Hz) , 8. 74 (lH.'s) 
ESI -MS (m/e) : 4 7 6 [M + H] 

15 

mmm 3 8 2 

5- (2-7Mn-7x;^» - 2 - tf 75?>- 2 — Q]/- 6 - (4-* 
^>7M^-7x/^-» - lH-^>X-f g?\LzJk 
»i3 8 1T#^c5- (4-^^>7xM^-7x/+y) -4- 
20 (2-7MD-7x/^y) -^>if>-l, 2 -5>75 >£JBV>T, 

#12 o 5 tra*o^*, nn^jpufc^xttcin&tsssisia^fcii-s 

1HNMR (CD 3 OD) 6:3. 11 (3H, s), 7. 00-7! 08 (1 
H,m), 7. 08-7. 70 (5H, m) , 7. 11 (2H, d, J = 8. 
25 8Hz) , 7. 90 (2H, d, J = 8. 8Hz), 8. 71 (1H, s), 
8. 78 (1H, s) , 9. 47 (1H, s) 
ESI -MS (m/e) : 47 7 [M + H] 



MM 3 8 3 
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5- (2, 3-y7MD-7x7^» - 2 - fcf U 9 J>- 2 — ( )V- 6 - 
(6-*? >7Jl/fr ~ )V- tf U v y - 3 — f '» - 1 H - g >X-Y 5 £ 

2, 3-y7MD7i7-Mffl^T, 1 9 6 (IH4) ~ (Ig 

5 6) t|wti§©7j&, ^n^U^7j^Xtt^n5><ha?4<J:^l^feit§^t 

1HNMR (CD 3 OD) 5:3. 20 (3H, s) , 6. 7 9-6. 8 3 (1 
H, m) , 6. 98-7. 12 (2H, m) , 7. 17-7. 80 (4H, 
m), 7. 98-8. 05 (2H, m) , 8. 27-8. 35 (1H, m) , 
10 8. 39 (1H, d, J = 2. 7Hz), 8. 64-8. 79 (1H, m) 
ESI -MS (m/e) : 49 5 [M + H] 

mmm 3 8 4 

5- (2, 4-^7Md-7x;^» -2-tfu^>-2— r;u-6- 
15 ( 6 - ^ >x h° u y - 3 — r - 1 h - g >x-r $ ^ 

2, 4-y7MD7i/-MfflUT, Hil^J 1 9 6 (Ig4) ~ (X® 

20 1HNMR (CD 3 OD) 5:3. 21 (3H, s) , 6. 91-7. 41 (4 
H, m) , 7. 4 7- 7. 7 5 (3H, m) , 7. 9 8-8. 0 6 (2H, 
m), 8. 27-8. 33 ( 1 H, m) , 8. 40-8. 45 (1H, m), 
8 . 6 6 - 8 . 7 6 ( 1 H, m) 
ESI -MS (m/e) :4 9 5 [M+H] 

25 

mmm 3 8 5 

5- (2, 5-y7Jl/tD-7iy^» - 2 - H U V>- 2 — f 6 - 

(6-^^>x;^^;i/-hfU^>-3— r;i/^-» - ih-^>x-t$^ 
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2, 5-y7MD7xy-Jl/€ffl^T, HWJ19 6 COM4) ~ "(Ig 

1HNMR (CD 3 OD) 5:3. 2 0 (3H, s) , 6. 8 5 - 6. 9 5 (2 
5 H, m) , 7. 2 4 (1H, td, J = 9. 6, 5. 1Hz) , 7. 53 (1 
H, s) , 7. 56 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 64 (1 
H, dd, J = 7. 8, 4. 7Hz) , 7. 81 (1H, s) , 8. 05 (1 
H, d, J = 8. 6Hz) , 8. 10 (1H, t, J = 7. 8Hz) , 8. 3 
3 (1H, d, J = 7. 8Hz) , 8. 43 ( 1 H, d, 3 = 2. 7Hz) , 
10 8. 84 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) : 4 9 5 [M + H] 

mnm 3 8 6 

5- (2, 6-^7MP-7i/^-» -2-fcfUv>-2— f;i/-6- 
15 ( 6 - ;* g >XjN^2k - tfUv>-3— 1 is) - 1 H - g >X< $ £ 

2, 6-^^;i/^-n7xy-;p^fflViT, m»ji9 6 erg 4) ~ cm 
6) <hTO©7jfe, ^n»U)fc7j?*Xtt^n?><h^<J:»^^ii-?)^<!: 

20 1HNMR (CDgOD) 6:3. 22 (3H, s) , 7. 09-7. 17 (2 
H.m), 7. 14 (2 H, t, J = 8. 2Hz), 7. 26-7. 32 (1 
H, m) , 7. 4 7- 7. 5 2 ( 1 H, m) , 7. 5 5 (1H, dd, J = 9. 
0, 2. 3Hz) , 7. 98 (1H, t, J = 7. 8Hz) , 8.~07 ( 1 H, 
d, J = 9. 0Hz) , 8. 27 ( 1 H, d, J = 7. 8Hz) , 8. 51 

25 (1H, d, 3 = 2. 3Hz) , 8. 7 2- 8. 7 4 (1H, m) 
ESI -MS (m/e) :4 9 5 [M + H] 



mmm 3 8 7 
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5- (2, 5-^7MD-7x;^» -2-tf7S?>-2 — ( )V- 6 - 
(6-^^>7M-J|/-b''Jy>-3 - Okj^vj - 1H-^>X< 

^WJ3-8 5Tf#Sn^4- (2, 5-y7^tD-7x; + y) -5- 

5 (6-p<^>7;;^^-tfUv>-3— r;i/^^) -^>-t?>-i, 2- 
^T5>M^T, HJgf!l2 0 5 <h^$l©7j?£> ^n^i;fc7j?*xtt^ne> 

1HNMR (CD3OD) 5:3. 21 (3H, s), 6. 75-6. 92 (2 
H, m), 7. 17-7. 24 ( 1 H, m) , 7. 35-7. 85 (2H, 
10 m), 7. 52 (1H, dd, J = 8. 6, 2. 7Hz), 8. 04 (1H, 
d, J=8. 6Hz) , 8. 41 (1H, d, J = 2. 7Hz) , 8. 73 
(1H, s) , 8. 7 9 (1H, s) , 9. 5 0 (1H, s) 
ESI -MS (m/e) : 49 6 [M + H] 

15 mmm 3 8 8 

5 - (3, A-vy)V^ru-y^j^) - 2 -hf ?v>- 2 --f 6 - 
( 6 - ^ ^ >7>;^^;i/- U V >- 3 — 1* M**/) - 1 H - ^ >X< 5 ^ 

3, 4-^7M07i;-Mffl^T, ^#£#13 8 3, &££5H«J3 8 

1HNMR (CD3OD) 5:3. 18 (3H, s) , 6. 65 (1H, br 
s) , 6. 80 (1H, brs) , 7. 17 (1H, q, J = 9. 4Hz) , 
7. 46 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 4 9- 7. 8 0 (2 
25 H, m) , 8. 0 0 (1H, d, J = 8. 6Hz), 8. 3 3 (1H, d, J 
= 2. 7Hz), 8. 69 (1H, s), 8. 76 (1H, s) , 9. 46 
(1H, s) 

ESI -MS (m/e) : 4 9 6 [M + H] 
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mmm 3 8 9 

5- (3, 5-y7MD-7i/^» - 2 - tf 2 — 1)1- 6 - 

(6-^^>XJ^-^-tfU^>-3-^;i/^'» - 1H-^>X-T$^ 

5 3, 5-> f 7;^07xy-;i/^ffiViT, HJ60!|3 8 8 £WI*©2ftt, £ft 

1HNMR (CD 3 OD) 5:3. 22 (3H, s) , 6. 41-6. 49 (2 
H, m) , 6. 6 0 - 6. 6 9 (1H, m) , 7. 5 0 ( 1 H, dd, J = 8. 
10 6, 2. 7Hz), 7. 54-7. 82 (2H, m) , 8. 04 (1H, d, 

J = 8. 6Hz) , 8. 36 (1H, d, J = 2. 7Hz) , 8. 74 (1H, 
brs), 8. 80 ( 1 H, brs), 9. 52 ( 1 H. s) 
ESI -MS (m/e) : 49 6 [M+H] 



15 nmm 3 9 0 

5 - (2 -z?7)lrjru* h^'>tfU> ? >- 3 — QVtti/) -6 - (6-^ff 

>;ui/fr-;u-HU^>- 3— L?k£*±) -2- (5 -ptgsfr-tf 7^>- 

2 — f jv) - iH-^>x-r$^v-;v 
20 ;i/^-^r-» -5- (6-^^>x;i/^n;i/-t! | J^>-3— -r;^^'» 

>if>- 1 , 2-v75>, RlK5-^^-h!^^>-2-^;l/^>^^ 

1HNMR (CD3OD) 6:2. 65 (3H, s) , 3. 18 (3H, s), 
25 7. 15 (1H, dd, J = 8. 0, 4. 9Hz), 7. .3 2-7. 80 (2 
H, m) , 7. 40 (1H, d, J=7. 4Hz) , 7. 45 ( 1 H, dd, 
J = 8. 8, 2. 7Hz) , 7. 46 (1H, t, J = 72. 6Hz) , 7. 
93 (1H, dd, J = 4. 9, 1. 4Hz), 8. 01 (1H, dd, J = 
8. 8, 0. 6Hz) , 8. 35 ( 1 H, dd, J = 2. 7, 0. 6Hz) , 
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8. 67 (1H, d, J = l. 0Hz) , 9. 32 ( 1 H, d, J = l. 3H 
z) 

ESI-MS (m/e) : 5 4 1 [M + H] 

5 mmm 391 

5-7x;^>- 2 -M 2 — i )V- 6 - ( 6 -Xff ^TJl/fr-jl/- b? 

crgl) 

io tf u v ? >— 3 — r;w^-» -2-nho-7x-;i/) -75 K©£eJc 
H»i2 2i (inn Ti#e»nfc3-7;i/^P-4- (6-*^>tji/* 

-;i/-lfU^>-3— -7x-JV7$>7. 5g©^^f» 
A7$H7 5rali»:, ^v>-2-#;i/^>^3. 8g, 
^>yhU7^/-;V4. lg, 01- (3-^^^;P7Sy7°Dk!;i/) - 

15 3 -x^;i/^;^^< 5 h • -tmm.5. 8 g &mw.*&m\zT-m 
M^MM^ufco mmzi^tw^ ffiiiiVfztt.mM*m%i?z>z.t\z£r>, 

20 ^b^^#feo 
(I© 2) 

5- (2, 5-v7;M-D-7x/*-» -2-tf^^>-2-^;V-6- 

( 6 - ^ ^ >x;i/*x;i/- b° u v >- 3 - 1 h - ^>X^ 5 ^ 

25 CDgi) Tt#£ftfcif^7>-2-7j;i^>m (5-7;^n-4- 
( 6 - * ^ >7jl^x;k- hf u v>- 3 — f ~» -2-xhn-7x- 

;U) -75 H2 6mgON-^WI/b:DiJi?;>0. 5ml 2, 5- 

. i?7Wn-7x;-JH 5mg, Rtf«*^£A2 8mg£iD;>L E^KK 

£9 ogiiti 5#M»#Lfcfk s^itiftxx (in zLimmi o o 
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W7jc^spxfc 0 fmm^m^k, ?m*mm*&mfa?u 

^htfyyj- [ODS-AS- 3 6 0-CC (YMCftM) &W)ffi : 

1HNMR (CD 3 OD) 5:1. 23 (3H, t, J = 7. 2Hz) , 3. 2 
4-3. 44 (2H.ni), 6. 82-6. 92 (2H.ni), 7. 04-7. 
18 ( 1 H, m) , 7. 26-7. 38 ( 3 H, m) , 7. 48-7. 56 
10 (2H, m) , 8. 03 (1H, d, J=8. 4Hz) , 8. 38 (1H, 
s), 8. 74 (1H, s), 8. 81 (1H, s), 9. 51 (1H, s) 
ESI -MS (m/e) : 4 7 4 [M + H] 

mt&M 3 9 2 

15 5- (j-yZVy- 1 — OVtti/) -2-bf^> ? >-2— f;W-6- (6- 

x^>x;^-;i/-fcfu v>- 3— rjM^>i) - ih-^>x-t sj?2/rz]k 
9 iT%t>ntc¥5~»-2-J])i-#>M (5-^;^n-4- 

(6 -X^ tf U v> - 3 -- f -2-~ hD-7x~ 

;i/) -75 h> i/>- 1 —*-)]/*m^T, *»j3 9i (xm 

1HNMR (CD3OD) 6:1. 17 (3H, t, J = 7. 4Hz) , 3. 2 
9 (2H, q, J = 7. 4Hz) , 6. 81 (1H, d, J = 7. 6Hz) , 
7. 29-7. 40 (3H, m), 7. 45-7. 49 ( 1 H, m) , 7. 5 
25 5 ( 1 H, d, J = 7. 6 H z ) , 7. 56 (1H, s ) , , 7 . 72 (1H, 

d, J = 8. 6Hz) . 7. 75 (1H, s) , 7. 83 (1H, d, J = 8. 
2Hz) , 7. 89 (1H, d, J = 8. 6Hz) , .8. 17 ( 1 H, d, J 
= 3. 0Hz) , 8. 70 (1H, dd, J = 2. 3, 1. 2Hz), 8. 7 
7 (1H, d, J = 2. 3Hz), 9. 48 (1H, d, J = l. 2Hz) 
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ES I -MS (m/e) : 5 2 4 [M + H] 

mum 393 

5- &y9V>-2-' Ob***/) -2-¥?i?>-2--1)l-6- (6- 
5 x^ >2Jk*^Jkz¥V 2>z 3 — r M^>0 - I H-^>X^ $^7-;i/ 

(6 - x^>x;i/*n;i/- k°u V>- 3 — - f ;^^-» -2-xho-7 X x 

;0 -75 h\ R^7^l/>-2-^-;i/§fflViT, M#)3 9 1 (Ig 
2) i|WU£©;m JmtJpCfc^XttdnSt^fei: Cli: 

10 K«fcD, SIM^MHfttLTllfc. 

1HNMR (CD 3 OD) 5:1. 11 (3H, t, J = 7. 6Hz) , 3. 2 
4 (2H, q, J = 7. 6Hz) , 7. 10 (1H, dd, J = 8. 8, 2. 
5Hz), 7. 16 (1H, brs) , 7. 35-7. 46 (3H, m) , 7. 
50 (1H, d, J = 3. 1Hz) , 7. 52 (1H, d, J = 2. 5Hz) , 

15 7. 6 7 (1H, d, J = 8. 2Hz) , 7. 81 (1H, s) , 7. 83 

(1H, s) , 7. 95 (1H, d, J = 6. 3Hz) , 8. 34 ( 1 H, d, 
J = 2. 3Hz) , 8. 73 (1H, d, J = 2. 7Hz) , 8. 80 (1H, 
dd, J = 2. 7, 1. 6Hz) , 9. 52 (1H, d, J = l. 6Hz) 
ESI -MS (m/e) : 5 2 4 [M + H] 

20 

nmm 394 

5- (2-y7MD^?J|/-7x^y) - 2 - M U v>- 2 — QV- 6 - 

(6-x^>x;i/7}Nx;i/-fcfu> ? >-3— Qi^a±) - 1H-^>X-T$^ 
25 2-v7;^D*^-7x/-;U£fflVVT, H»J2 2 1 033) £H 

1HNMR (CD 3 OD) 5:1. 21 (3H, t, J = 8. 4Hz) , 3. 3 
7 (2H, a, J = 8. 4Hz) , 6. 72 ( 1 H, t, J = 59. 8Hz) , 
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6. 85-6. 90 (1H, m) , 7. 17 (1H, t, J = 8. 6Hz), 

7. 39-7. 46 (3H, m) , 7. 51-7. 84 (3H, m) , 7. 9 
8-8. 05 (2H, m) , 8. 31-8. 39 (2H, m) , 8. 6 5-8. 
8 5 (1H, m) 

5 ES I -MS (m/e) : 5 2 3 [M + H] 

mmm 395 

5- (2-^JW^-f;l/-7x7^'» -2-tfU^>-2— OV-6- 
. (6 -X^>7>;i/^-;i/-bf'J> ? >- 3 ^u±£5±l ~ 1H-^>X-T 
10 V—)V 

*mmi 9 6T»e>nfc5- (2-^7 -2-tfu> > >- 

2--OV-6- {6-X9>ZM-)V-\£Vi»-S-'OV** 9 s) -1 
15 T%tc, 

1HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 3Hz) , 3. 3 
7 (2H, a, J = 7. 3Hz) , 6. 88 (1H, d, J = 8. 2Hz) , 
7. 16 (1H, t, 3 = 7. 4Hz), 7. 40-7. 46 (2H, m) , 
7. 5 1-7. 54 (1H, m) , 7. 64 (1H, brs), 7. 70 (1 
20 H, brs), 7. 87 (1H, d, J = 7. 8Hz), 7. 98 (1H, d, 
J = 8. 6Hz), 8. 01 (1H, t, J = 8. 6Hz), 8. 30 (1H, 
d, 3 = 2. 7Hz) , 8. 33 (1H, d, J = 7. 8Hz) , 8. 76 
(1H, brs) 

ES I -MS (m/e) : 5 1 6 [M + H] 

25 

mmm 3 9 6 

5 -1>i?)Vtti'- 2 - If U i?>- 2 z^Ukz 6 - (6 -x^>x;i/^- 
JV- tf U 2 > ~ 3 — [ 2k^>0 - 1 H - g >XV $ glA-jk 
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PCT/JP2004/019843 



WI2 5 0 (Ml) imP>tltc4-'<.>*?)Vtti/- 

ux bfnum R^6-x^>7.;u^-;i/-tfU^>-3-^-;i/^vi 

5 1HNMR (CDC 1 8 ) 6:1. 2 6 (3H, t, J = 7. 6 Hz) , 3. 3 
5 (2H, q, J = 7. 6Hz) , 5. 07 (2H, s), 7. 10-7. 1 
3 (2H, m) , 7. 15.(1 H, s) , 7. 26-7. 27 (4H, m) , 
7. 3 4-7. 3 9 (1H, m) , 7. 51 (lHxl/2, s) , 7. 64 
(lHxl/2, s), 7. 83-7. 86 (1H, m) , 7. 95-7. 9 
10 6 (1H, m) , 8. 33-8. 35 ( 1 H, m) , 8. 45-8. 46 (1 
H, m) , 8. 60-8. 63 (1H, m) , 10. 43-10. 46 (1H. 
m) 

ESI -MS (m/e) : 48 7 [M + H] 

15 mmm 397 

5- (2-^^>^V^;|/-6-7Ma-7i;^» -2-tfU^>- 

2— 01-6- (6-x^>7>;i/^;i/-tf'j^>-3-<;^^'» -1 

(Igl) 

20 5-t:FD^->-2-t!Uv>-2-^;i/-6- (6-x^>7ji/*x;v-k! 

H»J3 9 6 T#Snfc 5 -*> 9 JJ\s**c s s- 2 -tf'Jv>- 2— OV- 

6- (6-x^>x;^x;i/-HU^>-3— r;^^-» -ih-^>x-t 
s^/-;p^ffl^T, njfi^2 5i am) tum©^ crn^i;^ 

(IS 2) 

5- (2-^^>XW-^-6-7Mn-7x;^» -2-tfUv>- 

2— <;i/-6- (6-x^>7.;i/^x;i/-tfU^>-3— OM-^vO -1 
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h - ^ >x-r s ?v-)v<om& 

(xm i ) -e#e>nfe 5 - k kd^>- 2 - t? u 2 — r 6 - 
(6 -x^>x;i/#;x;v- tf u 3 — r m^y). - i h-^>x-ts^ 

1HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 2. 9 
7 (3H, s) , 3. 41 (2H, q, J = 7. 4Hz), 7. 11 (1H, 
s) , 7. 5 0-7. 5 7 (2H, m) , 7. 61-7. 70 (2H, m) , 
10 7. 70 (1H, s), 7. 87 (1H, d, J = 8. 0 Hz) , 7. 99 

(l.H, t, J = 8. 0Hz) , 8. 10 (1H, d, J = 8. 6Hz) , 8. 
27 (1H, d, J=7. 0Hz) , 8. 57 ( 1 H, d, 1 = 2. 7Hz) , 
8. 74 (1H, d, J=4. 3Hz) 
ES I -MS (m/e) : 5 6 9 [M+H] 

15 

mmm 3 9 8 

5- (2-7MP-6->7/-7x;^» -2-bfU^>-2— r;i/- 

6- (6-X?>X;M^;i/-b?U^>-3-- fjM^) -1H-^>X^ 

20 «M3 9 7-tt#e>nfc5-tHU^^-2-tfUv>-2— OV-6 — 
( 6 -X* >7JV*x;U- t? U 5»- 3 -- OVtt-s) - 1 H-^>X-f 5 # 
01, 2-^7;^D-3-'>7/-^>^>S:ffi^T, ^Jfi^2 

25 1HNMR (CD 3 OD) 6:1. 26 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 7. 2 7- 7. 4 3 (1H, m) , 7. 4 
0 (1H, td, J = 8. 0, 4. 6Hzj , 7. 4 9-7. 5 5 (2H, 
m), 7. 56-7. 76 (3H, m) , 7. 99 ( 1 H, t, J = 7. 6H 
z) , 8. 06 (1H, d, J = 9. OHz) , 8. 30 ( 1 H, d, J = 7. 
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6 Hz) , 8. 4 6 (1H, d, J = 2. 7 Hz) , 8. 7 5 (1H, d, J 
= 4. 3Hz) 

ES I -MS (m/e) : 5 1 6 [M + H] 
5 nnW 3 9 9 

5- ( 2 - 7 JPt P - 6 - ^ JV/\ ,: 6-< JP - 7 x / ^ y) -2-fcfU^>-2- 

likziLz (6-x^>x;^-;i/-tfU v>-3 --r;i/^v) - ih-^ 

«^!|3 9 7T#e»tlfc5- (2-7MD-6->'7;-7x/^» - 

io 2-tru> ? >'-2--f;i'-6- (6-x^>7,;^r:;i/-tfU> J >-3— r;i/ 

-lH-^>X<^^/-;i/^ViT> ^M^II4 3«J:^©7j& Z 

tnzmctc^mxucn ztn&t z t \z «t o , &Mb£fe& 

1HNMR (CD 3 OD) (5 : 1. 25 (3H, t, J = 7. 4Hz) , 3. 4 
15 0 (2H, q, J = 7. 4Hz) , 7. 00-7. 18 ( 1 H, m) , 7. 3 

4- 7. 43 (2H, m) , 7. 49 (1H, brs) , 7. 54-7. 56 
(2H, m) , 7. 66 ( 1 H, brs) , 7. 97 (1H, t, J = 8. 0 

Hz), 8. 07 (1H, d, J = 8. 6Hz) , 8. 20-8. 30 (1H, 
m) , 8. 53 (1H, d, J = 2. 7Hz) , 8. 7 0- 8. 7 7 ( 1 H, 
20 m) 

ES I -MS (m/e) : 5 3 4 [M + H] 
«#|4 0 0 

5- (2-7Mn-6-'>77-7x;^'» - 2 - bf 7^>- 2 — j )V- 
25 6- (4-X^>X^-;i/-7x;^y) -lH-^>X-f 5^7"^ 

3-7;M*n-4- (2-7MD-6-y7/-7x;^~» -7x"jV7 
_ 5 

H»J19 6 (XS1) T?#6tlfc (3-7;^D-4-tKD+y-7x 
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n-3-~>7/-^>tf7£fflUT, «#|2 2 1 .(Xlil) i^l©m 

5 (XS2) 

/-7i;^» -2-~ hP-7x-Jl/) -75 

crgi) i?#e>nfe5-7;^a-4- (2-7;^p-6-v7/- 
io if!i3 9i agi) tmm<njjm> z.n\zmvttmx\tznt>tftmt 

(X@3) 

5- (2-7Mn-6->7;-7x;^» -2-tf^v>-2— r;i/- 

6- (4-i^>mav-7i;^» - m-sox-i )v<dm 

15 it 

.(16 2) Tft&nfct?7^>-2-*;^>» (5-7JM-0-4- 
(2-7Mn-6->7/-7i;^» -2-~hn-7xZJl/) -75 

h\ Ri^4-x^>7s;V7iN-;i/-7xy-;^fflViT, «M3 9i (x@ 

20 fc<fcD* «ifl3^fc**ftBM*tbT#fc. 

1HNMR (CD 3 OD) 0:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
0 (2H, q, J = 7. 4Hz) , 7. 12 (2H, d, J = 9. 0Hz) , 
7. 3 3-7. 4 0 (2H, m) , 7. 5 5- 7. 6 2 (3H, m)\ 7. 8 
6 (2H, d, J = 9. 0Hz) , 8. 72 (1H, s) , 8. 78 (1H, 

25 s) , 9. 4 8 (1H, s) 

ES I -MS (m/e) : 5 1 6 [M+H] 
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5- (2-7;p^p-6-^;i/n ; &-rji/-7xy^-» -2-mi?>-2- 

vO -2 2 — OP- 6- (4-X^>XM-JV-7xy» 

5 -» - iH-^>x<$y'/-;i/ 

^»J4 0 0Tl#5>nfc5 - (2-7J^D-6->7/-7i/+y) - 

2-tf^v>-2— <;i/-6- (4-x^>7>;i/3iN-;i/-7xy^>') -i 

10 

5- (2-7;^P-6-^;i/n^E<;i/-7x7^'» -2-bf^i?>-2- 
"TJ1/-6- (4-X^>7>Jl/^n;V-7x7^>-) - 1H-^>X-T5^/- 

2k 

1HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz), 3. 2 

15 2 (2H, q, J = 7. 4Hz) , 7. .0 0-7. 3 4 ( 1 H, m) , 7. 2 

3 (2H, d, J = 8. 8Hz) , 7. 3 4-7. 7 0 (4H, m) , 7 . 9 
1 (2H, d, J = 8. 8Hz) , 8. 71 (1H, s) , 8. 77 ( 1 H, 
s) , 9. 4 6 (1H, s) 

ES I -MS (m/e) : 5 3 4 [M+H] 

20 5- (2-7;^a-6— rvXPhr;i/^;i/A^^;w-7x7^'» -2-tf 
7S?>-2-^;w-6- (4-i^>xm-;|/-7i;^» -ih-^> 

1HNMR (CD C 1 3 ) 6:1. 10 (6H, d, J = 9. 6Hz), 1. 2 

4 (3H, t, J = 7. 4Hz) , 3. 01-3. 11 (2H,m), 4. 0 
25 6-4. 16 (1H, m), 6. 80-7. 87 (9H, m), 8. 52-8. 

60 (2H, m), 9. 51-9. 5 4 ( 1 H, m) , 10. 78-10. 8 
0 (1H, m) 

ES I -MS (m/e) : 5 7 6 [M + H] 
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HM50HO2 

5- (2-7;i/tP-6->7;-7x;^» -2 -\f.y-jy-2-^( )V- 

6- (6-x^>x;^n;i/-if'jv>-3— rjk^vO -lH-^xM* 

5 »f!4 0 0 (XS2) Tft6nfctT95?>-2-*;Pa|5>tt (5-7^ 
*D-4- (2->77-6-7Mn-7x;+y) - 2 -ZhD-7xZ 

miimoo (is 3) a:ra*©m Jintmcfc^xttJin&t^t 

10 1HNMR (DMSO-d6) 5:1. 10 (3H, t, J = 7. 4Hz) , 
3. 27-3. 36 (2H, m), 7. 22-7. 35 ( 1 H, m) , 7. 3 
8-7. 50 (2H, m) , 7. 72-7. 77 (3H, m) , 7. 98 (1 
H, d, J = 9. 0Hz) , 8. 50 (1H, d, J = 2. 7Hz) , 8. 7 
6 (1H, s) , 8. 79 (1H, s) , 9. 45 (1H, s) . 

15 ES I -MS (m/e) : 5 1 7 [M + H] 

$mm 40 3 

5- (2-7;i/^-D-6 -^WJI/-7i;»i/) - 2 2- 
-f;i/-6- (6-x^>^;i/^x;i/-bfU v>- 3 - 1H-^ 
20 >X-<5^/-;k r#5- (2-7jM-a-6 — f v^omj^-i' 
jk-7x/^-» -2-tf^s?>-2-<;w-6~ (6-x?>7JPfrx;p- 
h° u v>- 3 -- r - 1 h-^>x-t 

«0il4 0 2T?W&*lfc5- (2-7JI/tD-6-i/7y-7x;>^) - 
2 - 2 — ()V- 6 - (6 -X* >7J]/*x;i— tf 'J v>- 3 --f;i/ 
25 - lH-^>X-f 5^/-;^ffiWT, H»J4 3i|Wia©7j^ £ 
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5- (2-y)V-tU-6-tl)V^ : E^)V-y^y^y) -2-MyV1/~2- 

(6-x^>^;vfrx;v-bfUv>-3-- rM^>0 -ih-^ 

1HNMR (CD 3 OD) 6:1. 27 (3H, t, J = 7. 4Hz) , 3. 4 
5 3 (2H, q, J = 7. 4Hz), 7. 08-7. 11 (1H, m), 7. 3 
8-7. 46 (2H, m) , 7. 4 6-7. 8 0 (3H, m) , 8. 10 (1 
H, d, J=4. 7Hz) , 8. 55 ( 1 H, d, J = 2. 7Hz) , 8. 7 

1 (1H, s) , 8. 78 (1H, s) , 9. 47 (1H, s) 
ESI -MS (m/e) : 5 3 5 [M+H] 

10 5- (2-7;w^n-6--f v7°Pb°;^;w^-r;i/-7x/^'» - 2 — tf 

7i?>- 2—01-6- (6 -Xff >7Jl^x;i/- bf u s?>- 3 ->r;i^r 

- iH-^>x-rs^/-;i^ 

1HNMR (CD3OD) 61. 08 (6H, d, J = 6. 6Hz) , 1. 25 
(3H, t, J = 7. 4Hz) , 3. 40 (2H, q, J = 7. 4Hz) , 3. 
15 94-4. 02 (1H, m), 7. 10 (1H, s), 7. 36-7. 46 
(3H, ra) , 7. 5 9 (1H, d, J = 9. OHz) , 7. 7 4 (1H, 

s) , 8. 08 (1H, d, J = 9. OHz) , 8. 56 (1H, s) , 8. 

7 5 (1H; s) , 8. 8 0 (1H, s) , 9. 4 4 (1H, s) 

ESI -MS (m/e) : 5 7 7 [M + H] 

20 

*M^J4 0 4 

5- (2-7;t^-a-6- (Th7'/^-5-fJV) -7x7^» -2- 
tf yjy>- 2 zrQkz 6 - (6 -Xg >7Jl/frx;i/- fcf U s?>- 3 zrL!k^± 
vO - 1H-^>X-T5^/-;1/ 
25 ^&E#d4 0 2T#e>nfe5- (2-7MD-6-y7;-7x; + ^/) - 

2 - tf 7 v>>- 2 --<;!/- 6 - (6 -X* >7.;^x;i/- tfl) 5»- 3 — i)V 
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1HNMR (CDgOD) 6:1. 27 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz), 7. 37-7. 4 6 (4H, m) , 7. 6 
0 (1H, s), 7. 84 (1H, d, J = 5. 9 Hz) , 7. 94 "(1H, 
' d, J = 9. 0Hz) , 8. 32 (1H, d, J = 2. 0Hz), 8. 71 
5 (1H, s) , 8. 77 (1H, s) , 9. 47 ( 1 H, s) 
ES I -MS (m/e) : 5 6 0 [M + H] 

H»I4 0 5 

5- (2-^^^77^-7i;^» -2-fcfU^>-2 — <)V- 

10 6- (6-x^>x;i/^-;i/-tf'j> ? >-3— ijk^vO -iH-^>X-r 

2-*5P;VX;i'7 7-;]/-7x/-;i/£fflV>T, HM0i]2 2 1 (IS 3) t 

15 1HNMR (CDC 1 3 ) 6:1. 28 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 78 (1H, ddd, J = 7. 6, 7. 
6, 1. 5Hz), 7. 03-7. 12 (2H, m), 7. 08 (1/2 H, 
s) , 7. 16 (1H, d, J = 7. 6Hz) , 7. 30 (1H, dd, J = 
8. 7, 2. 5Hz) , 7. 36 (1/2H. s) , 7. 37-7. 41 (1 

20 H, m) , 7. 47 (1/2H, s) , 7. 72 (1/2H, s) , 7. 8 

6- 7. 90 (1H, m) , 7. 97 ( 1 H, d, J = 8. 7Hz) , 8. 3 
8 (1H, d, J = 2. 5Hz) , 8. 38-8. 41 ( 1 H, m) , 8 . 6 
1-8. 63 ( 1 H, m) , 11. 16 (1/2 H, brs), if. 28 

(1/2H, brs) 
25 ESI -MS (m/e) : 519 [M + H] 

mmm4 0 6 

5- (.2-**>X)V74~)i'-yx.;*i') - 2 - tf U V>- 2 — ( )V- 
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>-2— f;w-6- (6-x?>x;wfrx;i.-tfU>?>-3-- lik±±>0 - 

0 5T#e.nfc5- (2-^fJWJk77-JV-7iy^) - 

5 2-t!u> ? >-2— r;u-6- (6-x^>7jv*n;i/-tfu^>-3 — 

:t=^» - lH-^>X-f^^V-;V4 emgCOT^y-^Sml^^ zK 
2ml, R^^V>8 9mg^JP^.^, KjM^^dT 5 M«#bfc 0 
M£MM£bfc^ #e>n«S^lXffi«S^a-7h^^7^- (Ki 
eselgelTM60F25 4, Art5744 (*)W%M) « 70D* 

10 )i<&/*?y-)v=i 5/1) fcT*»«u 3am^**n*n*»fiB# 
5- (2-^^>7>;P7^x;p-7xy^-» -2-if u^>-2— r;v- 

15 1HNMR (CDC 1 3 ) 6:1. 30 (3H, t, J = 7. 6Hz) , 2. 5 
9 (3/2H, s) , 2. 63 (3/2H, s) , 3. 38 (2H, q, J = 
7. 6Hz) , 6. 78-6. 81 ( 1 H, m) , 7. 2 5- 7. 3 3 (2H, 
m) , 7. 3 5-7. 4 3 (1H, m) . 7. 0 8 (1/2 H, s) , 7. 1 
6 (1H, d, J = 7. 6Hz) , 7. 30 (1H, dd, J = 8. 7, 2. 

20 5Hz), 7. 36 (1/2 H. s), 7. 37-7. 41 ( 1 H, m) , 7. 
47 (1/2H, s) , 7. 72 (1/2H, s) , 7. 8 6- 7. 9 0 (1 
H, m) , 7. 97 (1H, d, J = 8. 7Hz) , 8. 38 ( 1 H, d, J 
= 2. 5Hz) , 8. 38-8. 41 (1H, m) , 8. 61-8. 63 (1 
H, m) , 11. 16 (1/2H, brs) , 11. 2 8 (1/2H, b r 

25 s) 

ES I -MS (m/e) : 5 3 5 [M + H] 

5- (2-^^>X^JV-7i;^-» -2-h°Uv>-2— fJP- 6 - 

(6-x^>x;p^xji/-h;u> ? >- 3— r;kfr*v) - ih-^/xv $y 
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1HNMR (CDC 1 3 ) 6:1. 29 (3H, t, J = 7. 4Hz), 2. 9 

5 (3/2H, s) , 3. 02 (3/2H, s) , 3. 36 (2H, q, J = 
7. 4Hz) , 6. 9 2 - 6. 9 7 ( 1 H, d) , 7. 2 0- 7. 2 7 (1H, 
m) , 7. 31-7. 35 (3/2H, m) , 7. 41-7. 45 (3/2 H, 

5 m) , 7. 51-7. 57 (1H, m) , 7. 65 (1/2 H, s) , 7. 7 
2 (1/2 H, s), 7. 87-7. 92 ( 1 H, m) , 7. 97-8. 04 
(2H, m) , 8. 34-8. 42 (2H, m), 8. 65-8. 67 ( 1 H, 
m), 10. 72 (1H, brs) 
ES I -MS (m/e) : 5 5 1 [M + H] 

10 

nMM4 0 7 

5- (2-yp ; Eb 0 U>?>-3— OM-^v) -2-H^^>-2— r;i/- 

6- (6-xff>;ui/frn;i/-tfUi?>-3-- r;i/^'» -ih-^>X< 

15 HiS^3 9 ir'&t>tirc\Zyi?>-2-%)Vtf>Wt (5-7;U^D-4- 
( 6 - x ^ >t> - ;w - tf U v 5 > - 3 - - r - 2 - - h o - 7 x - 

)V) -75. F, ^2-7*D€-f'Jy>-3-t-MfW 1 «0iJ3 9 

20 1HNMR (CDC 1 8 ) (5:1. 3 0 (3H, t, J = 7. 4Hz), 3. 3 
9 (2H, q, 3 = 7. 4Hz) , 7. 03 (1H, dd, J = 8. 0, 1. 

6 z ) , 7. 19-7. 22 ( 1 H, m) , 7. 28-7. 32 ( 1 H, m) , 
7. 34 (1/2 H, brs), 7. 51 (1/2 H, brs), 7. 62 

(1/2H, brs) , 7. 93 (1/2H, brs) , 8. 00 (1H, d, 
25 J = 8 . 6 H z ) , 8. 14 (1H, brs), 8. 31-8. 32 (1H, 
m) . 8. 62 (1H, brs), 8. 70 (1H, d, J = 2. 4Hz), 
9. 64 (1H, brs), 10. 91 (1/2 H, brs), 10. 98 
(1/2H, brs) 

ESI -MS (m/e) : 5 5 3 [M + H] 
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HJSM4 0 8 

5- (2-\Z=L)VVVz?>-3->()Vtti/) -2-Vyi?>-2-<1)V- 

6- (6-X^>7>;^n;i/-bfU^>-3— DVttz/) -1H-^>X-T 
5 g££zlk 

2 -HnJl/- tf U 5»- 3 -^-;U^fflViT> H^0II4 0 7 £|p]li©#&> 

. 1HNMR (CDC 1 3 ) 6:1. 27 (3H, t, J = 7. 5Hz) , 3. 3 
10 7 (2H, q, J = 7. 5Hz) , 5. 34 (1H, dd, J = 10. 9, 1. 

9Hz)., 6. 30 (1H, dd, J = 17. 4, 1. 9Hz) , 6. 72 
(1H, dd, J = 17. 4, 10. 9Hz) , 7. 09 (1H, dd, J = 

8. 2, 1. 5Hz) , 7. 12 (1H, dd, J = 8. 2, 4. 3Hz), 

7. 27 (1H, dd, J = 8. 7, 2. 9Hz), 8. 00 ( 1 H, d, J 
15 =8. 7Hz), 8. 31 (1H, d, J = 2. 9Hz), 8. 33 (1H, 

dd, J = 4. 3, 1. 5Hz) , 8. 61 (1H, dd, J = 2. 6, 1. 

6Hz) , 8. 69 (1H, d, J = 2. 6Hz), 10. 60 (1/2H, 

b r s) , 10. 6 8 (1/2H, b r s) 

ESI -MS (m/e) : 501 [M + H] 

20 

mmm 40 9 

5- (2-'>^a^°Ptf;i/-tfu^>-3— t M**/) -2-\L? : Jy- 
2-' ov-6- (6-x^>x;i/^-;i/-if u>?>-3 — uvtti/) -1 

1HNMR (CDC 1 3 ) 6:0. 7 7 - 1. 0 2 (2H, m) , 1. 24-1. 
31 (2H, m), 1. 29 (3H, t, 3 = 7. 4Hz), 3. 37 (2H, 
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q, J = 7. 4Hz), 6. 96 (2/5H, dd, J = 8. 2, 4. 6H 
z) , 6. 98 (3/5H, dd, J = 8. 2, 4. 6Hz) , 7. 03 (2 
/5H, dd, J = 8. 2, 1. 5Hz) , 7. 04 (3/5H, dd, J = 
' 8. 2, 1. 5Hz) , 7. 16 (1/2H, s) , 7. 33 (1H, dd, 
5 J=8. 8, 3. OHz) , 7. 48 (1/2H, s), 7. 53 (1/2H, 
s) , 7. 78 (1/2H, s) , 8. 00 (1H, d, J = 8. 8Hz) , 
8. 20 (2/5H, dd, 1=4. 6, 1. 5Hz), 8. 22 (3/5H, 
dd, J=4. 6, 1. 5Hz) , 8. 39 (2/5H, d, J = 3. OH 
z) , 8. 40 (3/5H, d, J = 3. OHz) , 8. 5 9-8. 6 2 (1 
10 H, m),8. 68-8. 70 (1H, m),9. 62-9. 64 (1H, 
m), 10. 60 (3/5 H, brs), 10. 66 (2/5 H, brs) 
ES I -MS (m/e) : 5 1 5 [M + H] 

WJ4 1 0 

15 5- (2-^7MP^h^U^>-3-^ -2-bfUv>- 
2— (4-^^^;W^7 7 ; E-f^-7xy^v) -1H-^>X 

4- (n, N-^5^75yx;i/*~;i/) -7x;-jk 02-^ 
20 ~ cos 3) ^nfc2pcfe^xtt?:nf»t^t*m^t> 

1HNMR (CD3OD) 6:2. 66 (6H, s) , 7. 0 5 (2H, d, J 
= 8. 6Hz), 7. 10-7. 19 (lH.m), 7. 32-7. "6 2 (4 
H, m) , 7. 49 (1H, t, J = 72. 8Hz) , 7. 71 (2H, d, 
25 J = 8. 6Hz), 7. 91 (1H, d, J = 4. 1Hz), 8. 01 (1H, 
t, J = 7. 8Hz) , 8. 32 (1H, d, J = 7. 6Hz) , 8. 77 
(1H, s) 

ES I -MS (m/e) : 5 5 4 [M + H] 
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mMM41 1 

5- (2- s J7)V*U*h*r*s&)V>-3-'()ltt>') - 6 - (3-gD 
D-4-^^>W^-7x/^» -2-tfUv>~2— fikz 1H- 

5 4-^^>7M-Jl/-3-^OD-7x;-JK Rl^2-^7;^0^ h 
^^>-t!Uv>-3-^--;l'§JS^ffl^ ^$2 2 1 (Ml) ~ (I@ 

1HNMR (CD 3 OD) 5:3. 2 5 (3H, s) , 6. 9 8 (1H, dd, 
10 J = 8. 6, 2. 3Hz) , 7. 09 (1H, d, J = 2. 3Hz) , 7. 1 
5 (1H, dd, J = 7. 8, 4. 9Hz) , 7. 3 5-7. 4 6 (2H, 
m), 7. 46-7. 74 (3H, m) , 7. 48 (1H, t, J = 7 4. 0 
Hz) , 7. 91-7. 94 (1H, m) , 8. 02 ( 1 H, d, J = 8. 6 
Hz) , 8. 32 (1H, d, J = 7. 8Hz) , 8. 7 5 -8. 7 7 (1H, 
15 m) 

ES I -MS (m/e) : 5 5 2 [M-H] 
«#I4 12 

5- (2-7MP-7x^'» -2-tf7^>-2--f;U-6- (4- 
20 (N-fcHP^>^JWtA>f5M;W) ~7x;^» -1H-^>X-T$y 

>-2 6- (6-->7y-t!'j^>-3— f;p*+'» - ih-^> 

25 (5 0%7KM) 0. 5mlin;L> R«**3SjlKT 3l$M«t#b&ft» jSSF« 

1HNMR (CD 3 OD) (5:7. 01-7. 0 4 (1H, m) , 7. 10-7. 
22 (3H, m), 7. 29-7. 35 (2H, m) , 7. 60 (1H, s) , 
7. 82 (1H, d, J = 9. 0Hz) , 8. 24 ( 1 H, d, J = 2. 3H 
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z) , 8. 70 (1H, d, J = l. 6Hz) , 8. 77 (1H, d, J = l. 

6Hz) , 9. 48 (1H, s) 

ESI -MS (m/e) : 4 5 8 [M + H] 

5- (2-7JVta-7x;^» -2-tf^^>-2— r;i/-6- (6- 
(5-*?)V- 11, 2. 4] •ZttVT'S-M -3— f;l/^-» -1 

10 >-2-^;l/-6- (4- (N-kKD^>*;W\'A^5hMJW -7x/* 
- 1H-^>X-T S^V-;P3. BmgOWllmlilfe 6 0^ 

yj- [ODS-AS-3 6 0-CC (YMCttfi) SSrfl : 7j<-7izh~h 

1HNMR (CD 3 OD) 6:2. 69 (3H, s), 7. 00-7. 40 (5 
H, m) , 7. 48 (1H, dd, J = 7. 8, 2. 3Hz) , 7. 52-7. 
85. (1H, m) , 8. 10 ( 1 H, d, J = 7. 8Hz) , 8. 37 (1H, 
20 d, J = 2. 3Hz), 8. 7 1 (1H, s) , 8.. 7 8 ( 1 H, s) , 9. 
4 8 (1H, s) 

ESI -MS (m/e) :4 8 2 [M + H] 
1 4 

25 5- (2-7MP-7x;^» - 2 - g 2 — f 6 - (6- 

(5-hVy)V*T2*7-)V- [1, 2, 4] j±^Z^=2k) -3--oi^ 

- iH-^>x-f $^V-;u 
>-2— r;u-6- (4- (N-tHo+5/*;wtA-r5i«-f;w -7i;^ 
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- lH-^>X-T5^ s /-;i/2. 0mg©$t*hU ^Jl^nSfclUm 1 $ 
Yh^77>f- (K i e s e 1 g e 1 TM6 0 F 2 5 4> Ar t 5 7 4 4 (;* 

5 &m&mt£LT%tt. 

1HNMR (CD 3 OD) 6:7. 00-7. 50 (5H, m) , 7. 55 (1 
H, dd, 1 = 7. 8Hz, 2. 3Hz) , 7. 6 0- 7. 8 0 (1H, m) , 
8. 22 (1H, d, J = 7. 8Hz) , 8. 45 (1H, d, J=2. 3H 
z) , 8. 73 (1H, s) , 8. 80 (1H, s) , 9. 50 (1H, s) 
10 ESI -MS (m/e) : 5 3 6 [M + H] 



mmm4 1 5 

5- (2-7Mn-7x/^» -2-fc°7V>-2--Q]/-6- (-fS^ 

\LLL 2-a] bfu^>- 6--rji/^-» - iH-^>x-rs^v-;i/ 

15 (lH 1 ) 

5- (2-7JWD-7iy+y) -2-tf5v>>-2— (6-- 
2--hP-5-tfU^>^ffl^T, H»J2 51 (X@2) ^[^^CD7j}*> 

^n^2pi;fc7jffix«^n e £it&£ ^ t \z j: 0 , &m&m 

20 £#fc 0 
(X@2) 

5- (2-7MD-7i;^» -2-tf^v>-2—f;i/-6- 

2-a] fcfU5»-6-> f;i/^v) -1H-^>X1'5^V-;P© 

MB 

25 (ISD T#e»tlfc5- (2-7MD-7xy^» -2-tf^>- 

2 — r>»v— 6 — (6-- hn-tfUv>-3--r;i/^>') -ih-^>x-t 
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t F (4 0 %jmW) 0. 0 2ml ZMXtzm, Rjftm&&.fflZT—te&fflfr 
Lit. »«&S»JBESSb&ft, ^Mffl*l^q^b^77^- (K i e 
selgelTM60F2 5 4, Art5744 WV^ftK) > imutiVV 

&/*?;-)\>=i5/i) mm^m^mM^mwtLxmtz. 

5 1HNMR (CDClj) 5:1. 25 (3H, t, J = 7. 0Hz) , 3. 7 
3 (2H, q, J = 7. 0Hz), 7. 00-7. 22 (6H, m) , 7. 3 
1-7. 65 (4H, m) , 7. 82 (1/2H, s) , 7. 88 (1/2H, 
s) , 8. 57 (1H, dd, J = 2. 5, 1. 5Hz) , 8. 64 (1H, 
s), 9. 59 (1H, s) , 10. 57 (1/2 H, brs), 10. 97 
10 (1/2H. brs) 

ESI -MS (m/e) :4 3 9 [M + H] 

mmw4 1 6 

5- (&)9>-2-'Ul'Z)V7 7-)l>) - 2 2-^)1- 6- 
15 (6-x^>7M^-tf'Jy>-3- Ok±*±) - 1H-^>X-T5^ 

t!U> ? >-2-^-;U^fflViT> «#|3 9 1 (18 2) tW*0*tt, 

20 1HNMR (CD 3 OD) 6:1. 23 (3H, t J = 7. 4Hz) , 3. 3 
6 (2H, q, J = 7. 4Hz) , 7. 07 (1H, d, J = 8. 2Hz) , 
7. 11 (1H, dd, J = 7. 4, 4. 9Hz) , 7. 41 ( 1 H, d, J 
= 7. 6Hz), 7. 58-7. 80 ( 1 H, m) , 7. 60 ( 1 H, td, 
J = 7. 6, 1. 8Hz) , 7. 95 ( 1 H, dd, J = 8. 6, 0. 6H 

25 z), 8. 00-8. 25 (1 H, m), 8. 28 ( 1 H, dd, J = 5. 1, 
1. 0Hz), 8. 33 (1H, d, J = 0. 6 Hz) , 8. 75 (1H, d, 
J = 2. 5Hz) , 8. 82 (1H, dd, J = 2. 5, 1. 5Hz), 9. 
5 3 (1H, d, J = l. 5Hz) 
ESI -MS (m/e) : 491 [M + H] 
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m&M4 1 7 

5- (3 -vTZ-lf Uy>-2- 1 )VX)V7t-)V) -2-\Zy*J>-2- 
-f;i/-6- (6-X^>^Jl/^-;i/-lfiJ^>-3-^;i / ^, > ) - 1H -^ 

3-2/7^-trU^>-2-5 1 *-;P*ffl^T, HWJ3 9 1 (X@2) £ 

1HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
6 (2H, q, J = 7. 4Hz) , 7. 08 ( 1 H, dd, J = 7. 8, 4. 
9Hz) , 7. 35 (1H, dd, J = 8. 6, 2. 8Hz) , 7. 35 a 
nd 7. 65 (total 1 H, each s), 7. 80 (1H, dd, 
J = 7. 8, 1. 8Hz) , 7. 93 (1H, d, J = 8. 4Hz) , 7. 9 
5 and 8. 22 (total 1H, each s) , 8. 3 6 (2H, 
d, J = 2. 5Hz) , 8. 63 ( 1 H, s) , 8. 71 ( 1 H, s) , 9. 
65 (1H, d, J = l. 4Hz) 
ES I -MS (m/e) : 5 1 6 [M + H] 

H»J4 1 8 

(6-** >7,;^-;i/- bf u vy- 3 -iH-^>xV$y 

2-^'DD-^7x;-M|UT, £%0>J19 6 (IS 4) ~ (Ig 

1HNMR (CD3OD) <5 : 3. 2 0 (3H, s) , 7. 0 3-7. 10 (1 
H, m) , 7. 13-7. 20 (2H, m) , 7. 3 4-7. 3 9 (2H, 
m) , 7. 5 0-7. 8 6 (3H, m) , 7. 94 (1H, d, J = 8. 6H 
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z) , 8. 01 (1H, t, J = 7..8Hz), 8. 29-8. 35 (2H, 
m) , 8. 7 7 (1H, d, J=4. 7Hz) 
ES I -MS (m/e) : 5 0 9 [M + H] 
H»J4 1 9 

5 4- (2-y7;-7x/^» -6- ( 6 -Xg >XjMl^ikz ^ U 
3->f;P^'» -2-bfUv>-2— <jkz ih-^>xW$^/-;v 

2->7y-7x;-;k 06 -x^>7.;i/*n;w-tru^>-3-^-- 

10 'HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 3. 4 

0 (2H, q, 3=7. 4Hz) , 6. 78 (1H, s) , 7. 12 ( 1 H, 
d,*J = 8. 6Hz), 7. 29-7. 3 1 (2H, m) , 7. 50-7. 5 

1 (1H, m) , 7. 6 3 - 7. 6 5 (2H, m) , 7. 8 2 (1H, d, J 
= 7. 4Hz), 7. 95-7. 97 (1 H, m), 8. 08 (1H, d, J 

15 =8. 6Hz) , 8. 32 ( 1 H, d, J = 8. 2Hz) , 8. 55 ( 1 H, 
d, J = 2. 7Hz) , 8. 75 ( 1 H, d, J = 4. 3Hz) 
ESI -MS (m/e) : 4 9 8 [M + H] 

mmm4 2p 

20 4- (2-y7/-7x/^y) -6- ( 6 -Xff >X)\,ft-)V- tf U 

3— fMi2) -2-tf7^>-2-> r;i/- iH-^>x<$yy-;^ 

^WJ4 1 9T#^tlfc3- (2 - y7/-7i;^y) -5- 
>X;i/JKx;i/-tfU 5?>-3— f;M"3r'» -^>-t?>-l, 2-"y75>^ 

X HNMR (CD 3 OD) 5:1. 27 (3H, t, J = 8. 0Hz) , 3. 4 

2 (2H, q, J = 8. 0Hz), 6. 79-6. 84 ( 1 H, m) , 7. 1 

4- 7. 17 ( 1 H, m) , 7. 31-7. 35 ( 1 H, m) , 7. 61-7. 
68 (2H, m) , 7. 8 0 - 7. 8 5 (2H, m) , 8. 08 (1H, d, 
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J = 8. 4Hz) , 8. 5 4- 8. 5 9 (1 H, m) , 8. 70-8. 73 
(1H, ra) , 8. 77-8. 79 (1H, m) , .9. 48-9. 50 (1H, 
m) 

' ESI -MS (m/e) : 4 9 9 [M + H] 
5 

§!»i4 2 1 

4- (2->7;-7x;^» -6- (6-*9>7>)V*~)V-vvv>- 
3 _^ ji^j/) - 2 -M^vy- 2 zrOkz 1 h-^>x^ $ ^/-^ 

H»J2 8 6 T#£>nfc 3- (2->7;-7x;^» -5- (6-** 

'HNMR (CD 3 OD) 5:3. 24 (3H, s) , 6. 8 0 - 6. 8 3 (1 
H, m) , 7. 72 (1H, d, J = 8. 6Hz) , 7. 3 0 - 7. 5 0 (2 
15 H, m) , 7. 6 0 - 7. 8 0 (2H, m) , 7. 8 8 ( 1 H, d, J = 7 . 
8Hz) , 8. 11 (1H, d, J = 9. 0Hz) , 8. 56 (1H, s) , 
8. 73 (1H, s) , 8. 79 ( 1 H, s) , 9. 50 (1H, s) 
ESI -MS (m/e) : 48 5 [M+H] 

20 WJ4 2 2 

4- (2. 3-^7Ma-7x;^» -6- (.6-*9>Z)V#-)V-'e 
«JS?>- 3-^JW^"» ~ 2 — tf U5?>- 2 nljkz lH-^>X-<5^ 

iHNMR (CD3OD) 6:3. 2 3 (3H, s) , 6. 7 0 (1H, d, J 
= 2. 3Hz) , 7. 12-7. 25 (3H, m) , 7. 29 ( 1 H, d, J 
= 2. 3 H z ) , 7. 60-7. 65 ( 2 H, m) , 8. 07-8. 10 (2 
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H, m) , 8. 39 (1H, d, J = 7. 9Hz) , 8. 50 (1H. d, J 
= 3. 4Hz) , 8. 83-8. 85 ( 1 H, m) 
ESI -MS (m/e) : 49 5 [M + H] 

5 H»J4 2 3 

4- (2, 3-y7MD-7i/^y) - 6- ( 6 -X# >7JVfrx;P- tf 

'jy> - 3 -^tjm-^» - 2-e'jy>- 2 --r;i/- iH-^>x-rs^ 

^J6Sfl!2 8 5T#6nfc3- (2, 3-y7MD-7i;^y) - 5- 

io (6-x^>^;w*n;v-i;u3?>-3-' r;v^+-» -^>V>- l, 2- 

X HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 6Hz) , 3. 4 
0 (2H, q, J = 7. 6Hz) , 6. 71 (1H, d, J = 2. 0Hz) , 
15 7. 12-7. 26 (3H, m) , 7. 30 (1H, d, J = 2. 0Hz), 

7. 60-7. 68 (2H, m) , 8. 06-8. 13 (2H, m) , 8. 4 

0 (1H, d, J = 7. 4Hz) , 8. 52 (1H, d, J = 2. 7Hz) , 

8. 8 6 (1H, d, J = 5. 1Hz) 
ESI —MS (m/e) : 5 0 9 [M + H] 

20 

mam 4 2 4 

4- (2, 5-77Mn-7x;^y) -6- ( 6 -X* >X)l*-)V- 

y v>- 3 --r;i/^-^'» - 2 -tf ?y>- 2 ju- 1 H-^~>x-f 

25 2, 5-^7MD-7i;-JK Rtf6 -X*>*;l/2fcx;P- tf US»- 

'HNMR (CD3OD) 6:1. 25 (3H, t, J = 8. 2Hz) , 3. 4 

1 (2H, q, J = 8. 2Hz) , 6. 59 ( 1 H, s) , 6. 99-7. 0 
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5 (1H, m) , 7. 06-7. 14 (1H, m) , 7. 2 2 (1H, br 
s) , 7. 34 (1H, td, J = 9. 8, 4. 9Hz), 7. 6 1 (1H, 
dd, J = 8. 6, 4. 3 Hz) , 8. 07 (lH,.d, J = 8. 6 Hz), 
8. 52. (1H, d, J = 4. 3Hz), 8. 72 ( 1 H, d, J = l. 2H 
5 z) , 8. 79 (1H, s) , 9. 54 ( 1 H, d, J = l. 2Hz) 
ESI -MS (m/e) : 510 [M + H] 

mMM4 2 5 

4- (2, 5-^7JVtn-7x;^» -6- (6 - X?>XM=.)V-ld 
10 'Jy>-3-fM^i/) -2-tf'Jy> - 2 --QV- 1H-^>X-T5^ 

HWJ4 2 4T#£>ftfc3 - (2, 5-^7MD-7i;^» -5- 
(6-x^>x;i/*^-eu^>-3--r;i/^-» -^>if>-l, 2- 

^7 5>§ffli^ *»j2 0 4 (xm2) tm&<D%&* zn\zmcttm 

X HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 5Hz) , 3. 4 

0 (2H, q, J = 7. 5Hz) , 6. 55 ( 1 H, s) , 6. 96-7. 0 
5 QH, m) , 7. 0 5-7. 1 4 ( 1 H, m) , 7. 2 1 ( 1 H, s) , 

20 7 . 2 8 - 7. 3 8 ( 1 H, m) , 7 . 5 0 - 7. 5 6 ( 1 H, m) , 7 . 5 
6-7. 63 (1H, m), 7. 97-8. 03 ( 1 H, m) , 8. 07 (1 
H, d, J = 8. 2Hz) , 8. 38 ( 1 H, d, J = 7. 0Hz) , 8. 5 

1 ( 1 H, s ) , 8 . 7 6 ( 1 H, s ) 
ES I -MS (m/e) : 5 0 9 [M + H] 

25 

MMM4 2 6 

4- (2, 6-^7Jl/ta-7i;^» -6- (4 -x^>7,;i/^-;u- 

7i^-» -2-tf7^>-2->r;v- iH-^>x-r5^y~;i/ 

2, 6-^7MO-7i;HK ^4-I^>7M^-7x;-;i/ 
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X HNMR (CD 3 OD) 6:1. 26 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H,.q, J = 7. 4Hz) , 6. 37 ( 1 H, brs) , 7. 13-7. 
5 2 5 (5H, m) , 7. 3 4-7. 3 9 (1H, m) , 7. 89 (2H, d, 
J = 8. 8Hz) , 8. 78 (1H, d, J = 2. 7Hz) , 8. 84 (1H, 
dd, J = l. 6, 2. 7Hz) , 9. 56 ( 1 H, d, J = l. 6Hz) 
ES I -MS (m/e) : 5 0 9 [M+H] 

io mmm4 2 7 

4- (2. 6-^7MD-7x7^y) -6- ( 4 -X? >7>;P^n;W- 

7xy»'» -2-K'j^>-2--r;v-iH-^>X<5 

SSltfl4 2 67?ft6n&3- (2, 6-^7;WD-7iy^^) -5- 
15 T> H»!]2 0 4 (112) Enfc*Cfc:#i*XttEn&i:* 

'HNMR (CD 3 OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H, q, J = 7. 4Hz), 6. 23 (1H, brs), 7. 08 (1 
H, brs), 7. 15-7. 22 (4H, m) , 7. 28-7. 38 (1H, 
20 m), 7. 51 (1H, t, J = 5. 9Hz), 7. 87 (2H, d, J = 9. 
0Hz) , 8. 00 (1H, t, J = 7. 4Hz) , 8. 41 ( 1 H, d, J 
= 7. 4Hz) , 8. 7 6 (1H, brs) 
ESI -MS (m/e) : 5 0 8 [M+H] 

25 HWJ4 2 8 

4- (2-^7;VtD^5 : ;i/-7i^y) - 6- (6 -X^TJt/frx;!/- 
fcf Ui?>- JLzrOk£*2) ~ 2 -fcfU>>>- 2 — T JP— lH-^>X-f$^ 

2 -y7iWD^fjk-7iy-JK W6 -X^>7Jl/*x;i/-tfU v 
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>-3-*-)v*m£m^T, njgf!i2 7 4i^©m ^n^i;^^ 

?HNMR (CD 3 OD) <5:1. 24 (3H, t, 1 = 7. 4Hz) , 3. 3 
5 9 (2H, q , J = 7. 4Hz) , 6. 50 ( 1 H, s) , 7. 15 (1H, 
d, J = 7. 4Hz), 7. 22 (1H, t, J = 55. 5Hz), 7. 34 
(1H, t, J = 7. 4Hz) , 7. 4 9- 7. 6 2 (4H, m) , 7. 74 
(1H, d, J = 7. 4Hz) , 7. 98 (1H, t, J = 7. 4Hz) , 8. 
05 (1H, d, J = 8. 6Hz) , 8. 37 ( 1 H, d, 1 = 7. 4Hz) , 
10 8. 49 (1H, d, 5 = 2. 3Hz) , 8. 74-8. 77 ( 1 H, m) 
ESI -MS (m/e) : 5 2 3 [M + H] 

&K0N2 9 

4- (2-^7MD/^V-7x;^» -6 - (6 -Ji$>Z)l-fc-)l- 

15 tf us?>-3-^;m-3t-» -2-bf^> ? >- 2 --r;i/- ih-^>x-ts^ 
7-;u 

H«J4 2 8T?#5*l&3- (2-y7MD^5 : J|/-7x;^» -5- 
(6 If U y> - 3 Wv) 1, 2- 

^7.5>^viT, ^»ii2 0 5 tmmvjjm, ztiizmvttmxteznz 

1 HNMR (CD3OD) 6:1. 25 (3H, t, 1 = 7. 8Hz) , 3. 4 
0 (2H, q, J = 7. 8Hz) , 6. 54 ( 1 H, s) , 7. 17 ( 1 H, 
d, J = 7. 4Hz) , 7. 21 (1H, t, J = 55. 8Hz)', 7. 36 
(1H, t. J = 7. 4 Hz), 7. 50-7. 65 (2H, m), 7. 75 
25 (1H, d, 1 = 7. 4Hz) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 
51 (1H, d, J = 2. 7Hz) , 8. 72 ( 1 H, s) , 8. 79 (1H, 
s) , 9. 5 4 (1H, s) 
ESI -MS (m/e) : 5 24 [M + H] 
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nm&u 30 

4- (2-y7MD^ h^-tfUy>-3 — OM^vO - 6- (4-X 

^>x;i/^;i/-7xy^sx) -2 -if uy>-2--r;i/- iH-^>x-r $ 

5 2-^7;i^D* h*^-fc!U^>-3-*-Jl/, Rtf4-X$>7,)l*- 

'HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 3Hz) , 3. 4 
. 0 (2H, q, J = 7. 3Hz) , 6. 60 (1H, d, J = 2. 0Hz) , 
10 7. 27-7. 30 (2H, m), 7. 57-7. 61 (2H, m) , 7. 6 

4 (1H, t, J = 72. 1Hz) , 7. 73 (1H, dd, J = 7. 8, 1. 

6Hz) , 8. 0 5 - 8. 0 8 (2H, m) , 8. 10 (1H, dd, J=4. 

9, 1. 6Hz), 8. 37 (1H, d, J = 8. 2Hz), 8. 51 (1H, 

d, J = 2. 7Hz) , 8. 81 (1H, d, J=4. 9Hz) 
15 ESI-MS (m/e) : 540 [M + H] 

HJS#)4 3 1 

4- (1 -^5^-2-^7- 1, 2-^h KD-tf'J v>- 3— f;^^ 
-» - 6- (4-X^>X^Jl/-7z7^» -2-b?7S?>-2-^ 
20 )V- lH-^>X^f 5^lA-Jk 

*WJ2 7 4 (igi) Tf#enfe3- (i -^^;u-2-^y- 1, 

2-ytFD-t!'Jy>'-3-fjm>') -5 - ( 4 -x* >7JM^x;i/- 
7i/^» -^>if>-l, 2-5?75>£ffiV>T, $»J2O5M0 

25 ft:-&«S«jtfiH#t bT#7c. 

X HNMR (CD 3 OD) (5:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H, q, J = 7. 4Hz) , 3. 65 (3H, s) , 6. 38 ( 1 H, 
. t, J = 7. 2Hz) , 6. 44 (1H, s) , 7. 07 ( 1 H, s) , 7. 
15-7. 22 (2H, m) , 7. 40 (1H, d, J = 7. 0Hz) , 7. 
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57 (lH. dd, J = 7. 0, 1. 8Hz), 7. 84-7. 9 0 (2H, 
m) , 8 . 7 0 ( 1 H, s ) , 8 . 7 6 ( 1 H, s ) , 9 . 5 2 ( 1 H, s ) 
ESI -MS (m/e) : 5 0 4 [M + H] 

5 £i»J4 3 2 

4- (l-*?)V-2-ttV-l. 2 -yk Ha-bfUv>- 3 — f JV^-^F 
-» -6- ( 6 - tf'J y > - 3 ->f -2-bfU 

v>- 2— likz iH-^>x-r$^v-;i/ 

1-^^-2-^7-1, 2-^kHn-tfU^>-3-t-JK RtX 
10 6-X^>X;p*-^-t!U^>-3-*— ;P*IBJfcfflViT, ^«J2 7 4£ 

X HNMR (CD 3 OD) 6 : 1. .2 6 (3H, t, J = 7. 4Hz) , 3. 4 
0 (2H, q, J = 7.4Hz) , 3. 65 (3H, s) , 6. 36 ( 1 H, 
15 t, J = 6. 7 Hz) , 6. 46 (1H, s) , 7. 13 (1H, s), 7. 
38-7. 60 (4H, m), 7. 95-8. 08 (2H, m) , 8. 35 
(1H, s) , 8. 4 9 (1H, s) , 8. 7 3 (1H, s) 
ES I -MS (m/e) : 5 04 [M+H] 

20 ^»J4 3 3 

4- (1 -*3 L )v-2-**v- 1, 2 ->>h f 3 

vO -6 - (6-x^>7>;^x;i/-bru^>- 3— r;i/^j/) -2 -if 7 

v>- 2 — Qk= 1 H-^>x-r $£7r2k 

iMJ4 3 2t#^fc3- (1 -*3\>W- 2 -^V- 1, 2-^hH 

25 o-tfi)^>- 3— -oi^*-/) -5- (6-x^>7,;^x;v-t°u^>- 

3— -^>if>-l, 2->?75>£ffl^T> 0 5 £|rI 

X HNMR (DMSO-d6) 6:1. 13 (3H, t, J = 7. 4Hz), 3. 
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40 (2H, q, J = 7. 4Hz) , 3. 50 (3H, s) , 6. 24 (1H, 
t, J = 6. 8Hz), 6. 46 (1H, s) , 7. 05 (1H, br s), 
7. 3 2 -7. 4 0 (1H, m) , 7. 58 (1H, dd, J = 8. 8, 2. 
5Hz) ,. 7. 74 (1H, dd, J = 6. 8, 2. OHz), 8. 01 (1 
5 H, d, J = 8. 6Hz) , 8. 57 (1H, d, J = 2. 5Hz) , 8. 7 
9 (1H, d, 3 = 2. 2Hz) , 8. 82 ( 1 H, dd, J = 2. 5, 1. 
5Hz) , 9. 47 (1H, d, J = l. 4Hz) 
ESI -MS (m/e) : 5 0 5 [M + H] 

10 £ft0i|4 3 4 

4- (2-->7/-b°U^>-3~1 > ;i/^'» -6- U-*9>7>)]sfr- 
(181) 

5- (4-^^>7M-;V-7x;^» - 2 hU- 3 - (1-xMr 

3-*-;i^ffl^T> H5&01J6 7 (Igl) Rtf (182) £ 

#7c, 
20 (182) 

5- (4-/^>XJV*-JV-7i;+"» -2--hD-3- (2-->7 

5- (4-^^>7nW^-7x;+;» - 2 - - h □ - 3 - ( 1 
2/-t!U3?>- 3 — HM**^) -7x-JV75 >£fflV>T, £JK0ll 2 1 8 

25 (ig2) tmrnojim. zn\zmvttmx\*zn$t%tikt*®.%>'&t>ik 

(183) 
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4- (2-$/7y-tfUi?>-3— OM-^vO -6- (4-^>7Jl/* 
-Jl/-7x/^y) - 2- tfUv>-2— f;V-lH-^ 5 ?V-)V<D 

mm 

5- (4-^37>XM^-7xy^» - 2 -HbO- 3 - (2-~>7 
5 y-tf U3?>- 3 --Ol^^) -7x^75>$ffl^T, HWJ19 6 

1 HNMR (CD 3 OD) 6:3. 23 (3H, s) , 7. 07 ( 1 H, br 
s) , 7. 44 (1H, brs), 7. 56-7. 69 (4H, m) , 8. 0 
10 2 (1H, t, J = 7. 8Hz) , 8. 09 (1H, d, J = 8. 6Hz) , 
8. 29 (1H, d, J = 7. 8Hz), 8. 46-8. 48 (1H, m), 
8. 55-8. 57 (1H, m) , 8. 78-8. 80 (1H, m) 
ESI -MS (m/e) :4 8 5 [M + H] 

15 H»J4 3 5 

4- (2-i/77-lfU^>-3— f;V^'» -6- (4-X^>7Jl/fr:i 

ji/-7x7^» -2-b°uy>-2— r;i/- lH-^>X-f$^/"^ 
4-x^>tj]/*x;w-:7x/-;v£J3v^ mMW4 3 4 £|wui<£;S}£, 

20 

X HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 3Hz) , 3. 2 
2 (2H, q, J = 7. 3Hz), 6. 94 (1H, brs), 7. 27 (2 
H, d, J = 8. 6Hz), 7. 33 (1H, brs), 7. 4 9 (2 H, d, 
J = 8. 6Hz), 7. 59-7. 62 ( 1 H, m) , 7. 91-7. 98 
25 (3H, m) , 8. 24 (1H, d, J = 8. 6Hz) ,. 8. 45 ( 1 H, d, 
J = 5. 1Hz), 8. 74 (1H, d, J = 5. 5Hz) 
ESI -MS (m/e) : 4 9 8 [M + H] 



mmM4 3 6 
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A-^>V)VHr*r : y- 6 - (6-x^>7>;i/^-;i/-hru^>-3— Uk*± 

-» -2-£Uv>-2— nv- iH-^>x-r $yy-)v 

1 HNMR (CD 3 OD) (5:1. 24 (3H, t, J = 7. 6Hz) , 3. 4 
5 (2H, q, J = 7. 6Hz) , 5. 41 (2H, s) , 7. 02-7. 0 
5 (1H, m) , 7. 15-7. 17 ( 1 H, m) , 7. 39-7. 45 (3 
H, m) , 7. 5 3 - 7. 5 9 (4H, m) , 8. 07 ( 1 H, d, J = 8. 
10 6Hz), 8. 11-8. 14 (1H, ra) , 8. 39 (1H, d, J = 7. 
0Hz) , 8. 53 (1H, d, J = 2. 7Hz) , 8. 8 7 - 8. 9 0 (1 
H, m) 

ESI -MS (m/e) :4 8 7 [M + H] 

15 mmm4 3 7 

4-^>i?fr**is- 6 ~ (6 -X^>7JVfrx;i/-fc? 'Ji?>- 3--T;U^ 

3 6T#6ftfc3 -s<>z?)l*3ris- 5 - ( 6 -X* >7J!/*X 
tf U v 55 > — 3 -- OM-^vO 1, 2-v ? 75>£fflV>T* £ 

20 WJ2 0 5 i|fl«|CD^rtt, ^nK^Cfc^&Xte^ft*, 

X HNMR (CD 3 OD) 6:1. 27 (3H, t, J = 7. 4Hz) , 3. 4 
2 (2H, q, J = 7. 4Hz), 5. 38 (2H, s) , 6. 8"0 ( 1 H, 
d, J = 2. 0Hz) , 7. 06 (1H, d, J = 2. 0Hz) , 7. 36- 
25 7. 42 (3H, m), 7. 49 (1H, dd, J = 8. 8, 2. 9Hz), 
7. 54 (2H, d, J = 6. 7Hz) , 8. 03 (1H, d, J = 8. 8H 
z) , 8. 49 (1H, d, J = 2. 7Hz) , 8. 72 ( 1 H, d, J = 2. 
7Hz), 8. 78-8. 80 ( 1 H, m) , 9. 54-9. 56 (1 H, 
m) 
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ESI -MS (m/e) : 4 8 8 [M + H] 

' 4- (2-y7;-6-7J^P-7xy^-» -6- (6-X^>7Jl/frX 
5 )V-\ZVi?>-3-<l)V***s) -2-bfU^>-2— f;u- 1H-^>XW 

(XSD 

4-kFD + i/-6- (6-I^>X;V4n-JV-HU^>- 3 

v) - 2 - tf u s j>- 2 — r )V- 1 h - ^>x-r $ M-frvy&& 

10 HJ60!l4 3 6T#e>tlfc4-^>> f ;i'^^r^- 6 - (6 -X^>7Jl/*X 

t? u 3 -- f ;v^>-) - 2 - tf y 2 -- r 1 h-^>X-T 

5^y-;V&fflViT, &H082 5 1 (Xgl) £|fUai©#&, £nKUP£fc:£ 
(Xg2) 

15 4- (2->7;-6-7Mn-7i;^» -6- (6-X^>7Jl/* 
x;i/-tfU^>-3— f;V^'» -2-\ZV5?>-2-<{)V- 1H-^>X 

4-tHD + ->-6- (6-x*>7jp*x;u-tfy 3 -^ 
v) - 2-tfU^>- 2-4)]/- lH-A>X<5^/-;Vfttf2. 3-y7 

20 MD^>y-b'jMffl^t, H5S#]2 5i <xs2) Ztl 

'HNMR (CD 3 OD) 6:1. 26 (3H, t, J=7. 4Hz) , 3. 4 
0 (2H, q, J = 7. 4Hz) , 6. 61 ( 1 H, d, J = 2. 0Hz) , 
25 7. 28 (1H, d, J = 2. OHz) , 7. 36-7. 42 ( 1 H, m) , 

7. 48-7. 54 (1H, m) , 7. 58-7. 6 3 (2H, m) , 7. 6 
5-7. 69 (1H, m) , 8. 07 (2H, d, J = 8. 2Hz) , 8. 3 
8 (1H, d, J = 7. 8Hz) , 8. 51 (1H, d, J = 2. 7Hz) , 

8. 8 2 (1H, d, J =4. 7Hz) 
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ESI-MS (m/e) : 5 1 6 [M + H] 
^»J4 3 9 

' 4- (6-->7/-bfU^>-2--f;i/^-^-» -6 - (4-X^>7Jl/frX 

5 )± - y x y ^ -» - 2 - v. u 2 > - 2 — r ;w - 1 h - ^ y%± $ yy-jv 

*x;i/- t?U $»- 3 --Y^+v) - 2 - fcf U Vy- 2 1 H-^> 
X^S^A-Jl'&a^-^nn- 3-y77 tf>J^>£JBV>T, H»J4 3 8 

(x@2) iiwuicD^, cin^cfc^x^^n^xhs^i^ffi^t)^ 
10 z>ct\z£.Q, mmik&mzntco 

^HNMR (C D 3 OD) <5 : 1 . 26 ( 3 H, t, J = 7. 4Hz) , 3. 4 
2 (2H, q, J = 7. 4Hz) , 7. 21 (1H, d, J = 2. 0Hz) , 
7. 30 (1H, dd, J = 7. 4, 5. 1Hz) , 7. 48 (1H, d, J 
= 2. 0Hz), 7. 58 (1H, dd, J = 5. 1, 7. 8Hz), 7. 7 
15 1 (1H, dd, J = 8. 8, 2. 9Hz) , 8. 0 0 -8. 0 5 ( 1 H, 
m), 8. 11 (1H, d, J = 8. 6Hz), 8. 26-8. 33 (3H, 
m) , 8. 60 (1H, d, J = 2. 7Hz) , 8. 78 (1H, d, J = 5. 
1Hz) 

ESI-MS (m/e) :4 9 9 [M + H] 

20 

gHM44_g 

4- (2-i/7/-3-7W-7i;^» -6- ( 6 -X^ >7.;i/frx 

;i/ - bf u 2 > - 3 - d >k£*. kl - 2 - b° 1 J 2 > - 2 - ± )± - 1 h" - * > X-f 
25 2, 6-^7;^n^> % /xhu;p*ffiViT, ^$j#l4 3 9 tmm<o^m. 

'HNMR (CDgOD) 5:1. 26 (3H, t, J = 7. 4Hz) , 3. 4 
1 (2H, q, J = 7. 4Hz) , 6. 91 (1H, d, J = 8. 6Hz) , 
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7. 04 (1H, d, J = l. 8Hz) , 7. 13 (1H, t, J = 8. 6H 
z) , 7. 44 (1H, d, J = l. 8Hz) , 7. 5 5- 7. 6 4 (2H, 
m), 7. 67 (1H, dd, J = 8. 6, 3. 2Hz), 8. 00-8. 0 

' 6 (lH,.m) , 8. 10 (1H. d, J = 8. 6Hz) , 8. 33 (1H, 
5 d, J = 7. 8Hz) , 8. 57 ( 1 H, d, J = 2. 3Hz) , 8. 78- 

8. 8 1 (1H, m) 

ESI -MS (m/e) : 516 [M + H] 



£#5094 4 1 

10 4- ( 2 - ^ J|//\ <: £^ 6 - 7 JVtP - 7 x ; =^y) -6- (6-X^>7, 

3*lllf(4 3 8-C#6tlfc4- (2-^77-6-7MP-7i;^» - 
6- (6-X?>Z)l*~)l-\ZVzS>-3—()Vttzs) -2-tfUv>- 

15 2— i)v- in—*>X'(s?*/'-)v&mtoTs m&m* 3 tn«©^rac, £ 

'HNMR (CD 3 OD) 6:1. 24 (3H, t, 3 = 7. 4Hz) ., 3. 4 
0 (2H, a, J = 7. 4Hz), 6. 53 (1H, brs), 7. 26 (1 

20 H, brs), 7. 42-7. 53 ( 2 H, m) , 7. 57-7. 62 ( 2 H, 
m) , 7. 68 (1H, dd, J = 8. 2, 3. 9 Hz) , 8. 07 (1H, 
d, J = 8. 6Hz), 8. 11-8. 16 ( 1 H, m) , 8. 41 (1H, 
d, J = 8. 2Hz), 8. 49 (1H, d, J = 2. 7Hz)*, 8. 88 
(1H, d, J = 3. 9Hz) 

25 ES I -MS (m/e) : 5 3 4 [M + H] 

4- (2-y7;-6-7MD-7i;^» -6- (6-X^>7Jl^X 

jk-jiLj v>- 3 z^nMjrvO - 2 - t o ^>>>- 2 --uv- 1 H-^>xy 
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n&M4 3 7T?#6nfc4 -sOVfrtti/- 6 - (6 -X*>7J1/*X 

;v-tru v>-3— r;i^*~» -2-t??^>- 2— r;p- ih-^>x-t 

X HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 3. 4 

0 (2H, q, J = 7. 4Hz) , 6. 57 (1H. brs) , 7. 23 (1 
H, brs), 7. 46-7. 51 ( 1 H, m) , 7. 57-7. 61 (1H, 
m) , 7. 64-7. 71 (2H, m) , 8. 06 (1H, d, J = 9. OH 

10 z) , 8. 51 (1H, d, J = 2. 3Hz) , 8. 71 (1H, d, J = 2. 
3Hz) , 8. 78 (1H, s) , 9. 48 (1H, s) 
ES I -MS (m/e) : 5 1 7 [M + H] 

H»J4 4 3 

15 4- (2->7;-5-7^Q-7x;^-» -6- (6-X^>7Jl^X 
tf'J £>z 3 -~f Jk±±>l) ~ 2 - M 2 v>~ 2 —HI/- 1 H-^>X-f 

miMffl 4 4 2 T?# 6 ftfc 4 - k K D*->- 6 - ( 6 - >7Jl^x tf 

u 3 -^f;i/^^'» - 2 - t°^v>- 2 --r;i/- 1 h-^>X-t $^ 

20 7-;W3t^2, 4-y7Mn-^>^h'j;^ffl^T, £JS0i4 3 8 (X 

'HNMR (CD 3 OD) 6:1. 20 (3H, t, J = 7. 4Hz) , 3. 4 

1 (2H, q, J = 7. 4Hz) , 6. 88 ( 1 H, d, J = 10. 2Hz) , 
25 6. 98 (1H, d, 3 = 2. OHz) , 7. 05-7.11 (1H, m), 

7. 3 9 - 7. 4 4 (1H, m) , 7. 68 (1H, dd, J = 3. 1, 8. 
OHz) , 7. 89 (1H, dd, J = 8. 8, 6. 1Hz) , 8. 08-8. 
.12 ( 1 H, m) , 8. 57-8. 60 ( 1 H, m) , 8. 71 (1H, d, 
J = 2 . 3Hz), 8. 77-8. 79 ( 1 H, m) , 9. 46-9. 4 8 
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(1H, m) 

ES I -MS (m/e) : 5 1 7 [M + H] 

5 4- (2-y7/-4-7MP-7x/^» -6- (6-X^>7JH^X 
;V-b?' -2-lf7^>-2--fJ|/-lH-^>X-f 

10 £t#fco 

X HNMR (CD 3 OD) 6:1. 26 (3H, t, J = 7. 4Hz) , 3. 4 

1 (2H, q, J = 7. 4Hz) , 6. 81 ( 1 H, d, J = 2. 3Hz) , 
7. 22 (1H, dd, J = 4. 6, 9. 0Hz) , 7. 35 (1H, d, J 
= 2. 3Hz), 7. 45 (1H, ddd, J = 8. 6, 4. 6, 7. 4H 

15 z) , 7. 63-7. 69 (2H, m), 7. 72-7. 75 (1H, m), 
8.. 09 (1H, d, J = 8. 6Hz) , 8. 55 ( 1 H, d, J = 3. 1H 
z) , 8. 72 (1H, d, J = 2. 3Hz) , 8. 79 ( 1 H. dd, J = 
2. 0, 3. 1Hz) , 9. 49 ( 1 H, d, J = 2. 0Hz) 
ES.I-MS (m/e) : 517 [M + H] 

20 

mffiM4 4 5 

4- (2 -^JW^Jl/- 6 - 7Jl/tP-7x;^» -6- (6-X^>X 

;^-;i/-HU^>-3--r;M-^->) - 2 -tf^>- 2 --r;p- 1 h-^ 

25 MMM4 4 2T?»e»nfc4- ( 2 - ->7 7 - 6 - 7;M"D - 7i 7 - 

6- (6 -x^>x;i/*-;i/-h°u^>- 3— -T -2-tf?^>- 

2 - ^JV- 1 H-^>X^ 5^7-;^ffl^T, H»4 3 tl^1i©7j^, £ 
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'HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz)', 3. 3 
9 (2H, q , J = 7. 4Hz) , 6. 39 (1H, s) , 7. 21 ( 1 H, 
s) , 7. 42-7. 51 (2H, m) , 7. 55 (1H, dd. J = 8. 6, 
2. 7Hz) , 7. 64 (1H, d, J = 7. 4Hz) , 8. 06 ( 1 H, d, 
5 J = 8. 6Hz), 8. 47 ( 1 H, d, 3 = 2. 7Hz), 8. 75-8. 
78 (1H, m) , 8. 82-8. 84 ( 1 H, m) , 9. 54 (1H, br 
s) 

ESI -MS (m/e) :5 3 5 [M + H] 
10 ftttffll 4 4 6 

4- (6-->yy-lf Vi?>-2-^ -6- (jzxmjkj^ 

ji/-7x/^-» - 2 -hf^e^>- 2 — atz iH-^>x-r^^7-;i/ 

15 

'HNMR (CD3OD) 5:1. 25 (3H, t, 3 = 7. 4Hz) , 3. 4 
1 (2H, q, J = 7. 4Hz) , 7. 14 (1H, d, 3 = 2. 0Hz) , 
7. 30 (1H, dd, J = 7. 4, 5. 1Hz) , 7. 45 (1H, d, J 
= 2. 0Hz) , 7. 69 (1H, dd, J = 9. 0, 2. 7Hz) , 8. 1 
20 0 (1 H, d, J = 9. 0Hz) ,. 8. 27-8, 33 (2H, m) , 8. 5 
9 (1H, d, 3 = 2. 7Hz), 8. 70-8. 72 (1H, m) , 8. 7 
6-8. 79 ( 1 H, m) , 9. 41-9. 43 ( 1 H, m) 
ESI -MS (m/e) : 5 0 0 [M + H] 

25 HH0IJ4 4 7 

4- (2-y7/-6-7Jl/tn-7x/^r-» -6- {% - *9>7>)Vib— 
;V-eUy>-3--fM^y) - 2 - bf U 5?>- 2 )V- 1 H-^>X-T 

6-^^>^;i/^-;w-tfU> ? >- 3 -*-;n&fflvsr, H»J4 3 8tH 
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X HNMR (CD3OD) 6:3. 23 (3H, s) , 6. 50 ( 1 H, s) , 
7. 2 2 (1H, s) , 7. 45-7. 62 (3H, m) , 7. 62-7. 7 
5 8 (2H, m) , 7. 95-8. 05 ( 1 H, m) , 8. 08 (1H, d. J 
= 8. 8Hz) , 8. 37 (1H, d, J = 8. 0Hz) , 8. 49 ( 1 H, 
s) , 8. 7 7 (1H, s) 
ES I -MS (m/e) : 5 0 2 [M+H] 



10 «#J4 4 8 

4- (2 -7)V*U- 6 -^>7JWfr~;t/-7xy^'» -6- (6-^ 

H»J4 4 7T#enfc4-t ho+-> - 6 - (6-^^>^;v^;v-tf 
15 u>>>- 3 --r;v^-^-» - 2 - tfu 2 1 h-^>xw 

4 3 8 (ig2) £Htt®2f8s, j:nfc*pi;fc^j*xttJ:netsfet*ii* 

'HNMR (CD3OD) 6:3. 21 (3H, s) , 3. 46 (3H, s), 

20 6. 54 (1H, d, J = 2. OHz), 7. 2 7 (1H, d, J = 2. OH 

z) , 7. 54-7. 67 (3H, m) , 7. 70-7. 7 4 (1H, m) , 

7. 93 (1H, d, 3 = 7. 8Hz) , 8. 04 (1H, d, J = 8. 6H 

z) , 8. 11 (1H. ddd, J = 7. 8, 8. 6, 2. 7Hz) , 8. 4 
0 (1H, d, J = 7. 8Hz), 8. 46 ( 1 H, d, J = 2. 7Hz), 
25 8. 8 6 (1H, d, J = 5. 1Hz) 

ES I -MS (m/e) : 5 5 5 [M+H] 

HJS#|4 4 9 

4- ( 2 - ^J Jl/Ztt-f ;K 6 - 7JVtD - 7 x ; ^ry) -6- (6-^>X 
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' 6- (6-^^>x;i/*n;i/-t?u^>-3—f;i'^^) -2-t°u^>- 

5 2-^;V-lH-^>X^f5^/-;^ffl^T, ll»J4 3 £|W]Ji(D7jfe> - 

X HNMR (CD 3 OD) 6:3. 22 (3H, s) , 6. 53 (1H, d, J 
= 1. 6Hz), 7. 25 (1H, d, J = l. 6Hz), 7. 42-7. 5 

10 3 (2H, m) , 7. 57 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 6 
1 (1H, d, J = 7. 4Hz) , 7. 68 ( 1 H, dd, J = 7. 6, 4. 
3Hz) , 8. 06 (1H, d, J = 9. 0Hz), 8. 10-8. 16 (1 
H, m), 8. 41 (1H, d, J = 8. 2Hz) , 8. 47 (1H, d, J 
= 2. 7Hz), 8. 8 7 (1H, d, J =4. 3Hz) 

15 ESI -MS (m/e) : 5 2 0 [M + H] 

mmm4 5 0 

4- (2--/7;-6-7MD-7x;^» -6- (6 - >Xfrft- 

;i/-tf us?>- 3 zrfjkg^ji) - 2 -h?7$?>- 2 --r;i/- lH-ox-r 

20 5 

6 tf u v>- 3 -^--;w*ffl^T» iiW4 4 2 tra 

'HNMR (CD3OD) 5:3. 23 (3H, s) , 6. 57 ( 1 H, br 
25 s) , 7. 23 (1H, brs) , 7. 49 (1H, t d, J=8. 0, 4. 
6Hz), 7. 59 (1H, dd, J = 9. 0, 3. 2Hz), 7. 65-7. 
71 (2H, m) , 8. 07 (1H, d, J = 9. 0Hz), 8. 50 (1H, 
d, J = 2. 3Hz) , 8. 71 (1H, d, J = 2. 3Hz). 8. 78 
(1H, brs), 9. 48(1 H, brs) 
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ESI -MS (m/e) : 5 0 3 [M+H] 

mm a 451. 

' 4- (bf U V>- 2 - <;^jV7 7^) -6- (6 -JLfyT.fr-fc-fr-M 
5 'Jy> - 3 z^Tikj^vO - 2 -fcf 'Jy> - 2 --f Jl/- 1 H-^>X-f 5 £ 

6-3L#>z)V*-)V-\ZVi»-3-'*-)V*m\t*T* *»2 8 8 tm 

10 X HNMR (CDClj) 6:1. 31 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, Q, J = 7. 4Hz) , 7. 03 ( 1 H, d, J = 8. 0Hz) , 
7. 08 (1H, ddd, J = 7. 4, 4. 7, 1. 0Hz) , 7. 35 (1 
H, d, J = 2. 2Hz), 7. 38-7. 44 (2H, m) , 7. 52 (1 
H, t d, J = 7. 8, 2. 0Hz), 7. 6 4 ( 1 H, d, J = 2. 1H 

15 z), 7. 88 (1H, td, J = 7. 8, 1. 8Hz), 8. 03 (1H, 
d, J = 8. 8Hz) , 8. 38 (1H, d, J = 7. 8Hz) , 8. 45 
(1H, dd, J = 4. 9, 1. OHz) , 8. 53 ( 1 H, d, J = 2. 7 
Hz) , 8. 64 (1H, d, J = 4. 9Hz) 
ESI -MS (m/e) : 4 9 0 [M+H] 

20 

mmm4 5 2 

4- (b!'J^>-2-fMJV7 7^) -6- (6 -X;?>7Jl/frxJV-br 
'Jy> - 3 -^M**/) - 2 - If 5^>-2 -•<;!/- 1H-^~>XV5^ 

25 5 1T#&*1£3 - {KW>-2-4)V7.fr7 7-)V) - 5- 

(6 -.x^>^;i/*-;i/-tfu^>-3— r;i/^-» -^>-tf>- 1 , 2- 

v75>£ffl^T> H»J6 8 <h|WU£©7j&, Jltl^Dfe^XttJItl6»^ 
'HNMR (CDC 1 3 ) 6:1. 32 (3H, t, J = 7. 4Hz), 3. 3 
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9 (2H, q, J = 7. 4Hz), 7. 08-7. 19 (2H, m), 7. 3 

8 (1H, d, J = 2. 2Hz), 7. 43 ( 1 H, dd, J = 8. 6, 2. 
8Hz), 7. 57 (1H, td, J = 7. 8, 1. 8Hz), 7. 66 (1 
H, d, J = 2. 2Hz) , 8. 04 (1H, d, J = 8. 6Hz) , 8. 4 

5 8 (1H, d, J=4. 7Hz) , 8. 53 (1H, d, J = 2. 7Hz) , 
8. 63 (1H, t, J = 2. 0Hz) , 8. 69 (1H, d, J = 2. 5H 
z) , 9. 6 3 (1H, d, J = 1. 4Hz) 
ESI -MS (m/e) : 491 [M + H] 

10 HJSM4 5 3 

4- ( i - - i H-f $ j^y-jH 2 - ^M;i/7 t^jp) -6- 
( 6 -x^ >x;i/^_;p- v>- 3 z^Uk*±kl - 2 - fc?7S?>- 2 - 
■vv- iH-^>x-r$^/-;i/ 

l 1 H-^.sy\/-;]/- 2 ;P£fflV*T, «M4 5 2 <h 

: HNMR (CDC 1 8 ) 5:1. 33 (3 H, t, J = 7. 4Hz), 3. 4 
1 (2H, q, J = 7. 4Hz) , 3. 94 (3H, s) , 6. 65-6. 6 

9 (1H, m), 6. 77 (1H, d, J = l. 4Hz), 6. 87 (1H, 
20 d, J = l. 6Hz) , 7. 23 ( 1 H, d, J = 2. 4Hz) , 7. 48 

(1H, dd, J = 8. 6, 2. 8Hz) , 7. 72 ( 1 H, d, J = 2. 2 
Hz) , 8. 05 (1H, dd, J = 8. 6, 0. 6Hz) , 8. 16 (1H, 
d, J = 2. 6Hz) , 8. 54 ( 1 H, dd, J=2. 8, 0."6Hz) , 
9.4 2 (1H, d, J = l. 6Hz) 
25 ESI -MS (m/e) : 494 [M + H] 

4 5 4 

4- (4-^h^^>^-XJV77^) - 6- (6 -3L$>Z)l*- 
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5 ! HNMR (CDClj) 5:1. 32 (3H, t, J = 7. 4Hz) , 3. 4 
0(2H, q, J = 7 . 4Hz) , 3. 61 and 3. 79 (total 
3H, each s) , 4. 0 5 and4. 40 (total 2H, e 
ach s ) , 6 . 6 9 and 6. 79 (total 2 H, each 
d, J = 8. 6Hz), 6. 88-7. 52 (5H, m) , 7. 98 and 

10 8. 01 (total 1H, each d, J = 8. 6Hz),8. 44 
and 8. 46 (total 1H, each d, 3 = 2. 9Hz), 8. 
58-8. 65 (1H, m) , 8. 68 and 8. 70 (total 1 
H, each d, 1 = 2. 5Hz), 9. 58 and 9. 74 (tot 
al 1H, each d, J = l. 4Hz), 10. 05 and 10. 

15 46 (total 1H, each brs) 
ES I -MS (m/e) : 5 3 4 [M + H] 

MMffl 4 5 5 

4- (6->7;-t:Uy>-2-fMJl/77-jy) -6- (6-X?>7; 
20 -4 frtti/) -2 - 2 -sp),- 1H-^ 

25 'HNMR (CDC 1 8 ) 6:1. .3 2 (3H, t, J = 7. 4Hz), 3. 3 
9 (2H, q, J = 7. 4Hz) , 7. 20 ( 1 H, dd, 1 = 7. 8, 4. 
9Hz), 7. 4 1 (1H, d, J = 2. 2Hz), 7. 45 (1H, dd, 
J = 8. 8, 2. 8Hz) , 7. 72 (1H, d, J = 2. 2Hz) , 7. 9 
3 (1H, dd, J = 7. 8, 1. 8Hz) , 8. 04 (1H, d, J = 8. 
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6Hz) , 8.. 44 (1H, dd, J = 4. 9, 2. 0Hz) , 8. 54 (1 
H, d, 3 = 2. 8Hz) , 8. 62 (1H, dd, J = 2. 5, 1. 5H 
z) , 8. 70 (1H, d, 3 = 2. 5Hz) , 9. 64 ( 1 H, d, J = l. 
' 5Hz) . 

5 ESI -MS (m/e) : 516 [M+H] 

mmm4 5 6 

4- (2-^77-bfU^>-3--r^7>;i/77^;W) -6- (6-X^>7> 
tf u 3 - 2 - tf 95?>- 2 --i^- l H-^ 

10 >X-f $^V-;v 

§£«J4 5 5T#f>nfc4-/J^7'h-6- ( 6 -X* >7Jl/*x;i/- tf 

us»- 3 --f - 2 -tf^> ? >- 2 --r;w- lH-^>^5^ 

V/-;i/RI^2-v'Ty- 3-7;^DtfUi^>*ffl^T, HMI4 3 8 (IS 

15 Kl«ktK »fc£**^6@#£UT#fc. 

X HNMR (DMSO-d6) 6:1. 13 (3H, t, J = 7. 4Hz) , 3. 
40 (2H, q, 3 = 7. 4Hz) , 7. 22 ( 1 H, s) , 7. 41 (1H, 
s) , 7. 64 (2H, dd, J = 8. 6, 2. 7Hz) , 7. 96-8. 0 
4 (2H, m) , 8. 59-8. 66 (2H, m) , 8. 77-8. 83 (2 

20 H, m) , 9 . 3 2 (1 H, s ) 

ES I -MS (m/e) : 5 1 6 [M + H] 

HSS0!!4 5 7 

4- (If U^>- 2 --f )V7>)Vy7-)V) -5-^UU-e- (6-X^>X 

25 ;vfrx;i—tfu^>- 3-<;v^-» - 2-h!U^>-2 — f ih-^ 

lfU5»-2-3F:fr-;H£flJV>T, H»J1 1 7RTSmmM2 9 0 fcH«© 
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! HNMR (CDC 1 8 ) <5 : 1. 31 (3H, t, J = 7. 4Hz) , 3. 4 

0 (2H, q, J = 7. 4Hz) , 7. 02 (1H, d, J = 7. 5Hz) , 

7. 05-7. 10 (1H, m) , 7. 31 ( 1 H, dd, J = 8. 6, 2. 
' 7Hz) ,. 7. 41 (1H, t, J = 6. 0Hz) , 7. 53 ( 1 H, t, J 
5 =7. 4Hz) , 7. 75 ( 1 H, s) , 7. 88 ( 1 H, t, J = 7. 8H 

z) , 8. 03 (1H, d, J = 8. 8Hz) , 8. 37 (1H, d, J = 8. 

OHz) , 8. 41 (1H, d, J = 4. 1Hz) , 8. 50 ( 1 H, d, J 

= 2. 5Hz), 8. 63 (1H, s) 

ES I -MS (m/e) : 5 2 4, 5 2 6 [M+H] 

10 

58-1, 458-2 

4- (b?ue?>-2— ±AZJkZd=M - 6- (6-x^>x;i/frn;v-h° 

R#4- (b°u^>- 2 --r;i/7,;^n;i/) -6- (6-xff>x;u 
15 h!'J £>z 3 -* OM-^» - 2 - bf U v>- 2 — jjkz l H-^> 

H«J4 5 lT#&tt&4- (t!U5»- 2 -^f -6- 
(6-X^>7,;i'*n;|/-tfU> f >-3— 1)V***/) -2-tfU^>-2- 
-r;i/- lH-^>X-f 5^7-Jl/2 0mgO/^;-^3ml»> OXO 
20 NE5 0mg, Rtf*0. 5m l fciP*., SJ&^&^fcT 3 HrlHJit#b&. 

^DTh^77^- [OD S -AS - 3 6 0 -CC (YMCthi) $Wtfg : 

4- (bfu> ? >- 2 --f 2kZikZ£^jk) -6- (6 -x^>x;i/7iNx;i/-bf 

'Jy> - 3 - jjyi^) - 2 -bfUi?>- 2 — T ^b — 1H-^>XV$^ 
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X HNMR (CDC 1 3 ) 6:1. 33 (3H, t, J = 7. 4Hz), 3. 4 
0 (2H, q, J = 7. 4Hz) , 7. 35 ( 1 H, dd, J = 8. 8, 2. 
' 7Hz) , 7. 3 7-7. 4 5 (2H, m) , 7. 55 ( 1 H, d, J = 2. 
5 1Hz) , 7. 61 (1H, d, J = 2. 1Hz) , 7. 89 ( 1 H, t, J 
= 7. 8Hz), 7. 96 (1H, t, J = 7. 8Hz), 8. 02 (1H, 
d, J = 8. 6Hz), 8. 15 (1H, d, J = 8. 2Hz), 8. 37 
(1H, d, J = 7. 8Hz) , 8. 49 ( 1 H, d, J = 2. 7Hz) . 8. 
65 (1H, d, J = 3. 7hz) , 8. 76 (1H, d, 3 = 4. 5Hz) 
10 ESI-MS (m/e) : 5 0 6 [M + H] 

4- (h°u^>-2--r;i/7>;i/^^;P) - 6- (6 -xff >7Ji/fr~;v-fcf u 

S?>- 3-> Qk£*2) -2-bf U^>-2— f;i/-lH-^>X-f 
2k 

15 X HNMR (CDC 1 3 ) 6:1. 33 (3H, t, J = 7. 4Hz), 3. 4 

0 (2H, q, J = 7 : 4Hz), 7. 37 (1H, dd, J = 8. 6, 2. 

8Hz), 7. 44-7. 49 ( 1 H, m) , 7. 55 (1H, dd, J = 7. 

4, 4. 5Hz) , 7. 70 (1H, d, J = 1.8Hz) , 7. 80 (1H, 

d, J = 2. 2Hz), 7. 88-7. 94 (1H, m), 7. 96-8. 0 
20 2 (1 H, m), 8. 04 (1H, d, J = 8. 6Hz), 8. 26 (1H, 

d, J=7. 4Hz) , 8. 40 ( 1 H, d, J = 8. 0Hz), 8. 49 
(1H, d, J = 2. 7Hz), 8. 73 (1H, d, J=4. 7Hz), 8. 

7 7 (1H, d, J=4. 9Hz) 

ESI-MS (m/e) : 5 2 2 [M + H] 

25 mmm 459 

6- (l-T±3 L )V¥uVP>-2—1)V) -5- ( (2 ' -7;l/^nbf7x 
-)\,-4-^)V) £*i4 -2-b!U^>-2— <^-lH-^>X-rS^ 

2 ' -7;^Ot*7xn;i/-4-^-JV*fflViT, HJS0H3 3 8 (Ig5) 
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] HNMR (CDC 1 3 ) 6:1. 00-2. 60 (7H, m) , 3. 40-4. 
00 (2H, m), 5. 20-5. 65 ( 1 H, m) , 7. 00-7. 70 
5 (11 H, m) , 7. 80-8. 00 (1H, m) , 8. 25-8. 45 (1 
H, m) , 8. 50-8. 70 (1 H, m) 
ESI -MS (m/e) :4 9 3 [M+H] 

mMM4 6 0 

io 6- (i -7~fe^;nfD'jy>-2-^;i/) -5 - (4- {VyJk±EJi± 
)V) 7x;^-» -2-£U^>-2-^;i/-iH-^>x^s^/-^ — 

(xgi) 

4- (6- (1- (X-fc^WtfCiUv^- 2— -Ol/) -2-t!U^>-2— T 

15 ( (2- (MJjW^>u;W *?\>w -iH-^>X-f 

^»J12 1 (1811) T?#e>tl&> 1- (2- (6-hFD+y-2- 
bfU^>-2--Y;l/-3- (2-hU^5=-;V5/7-;V-Xh*S/^5 1 ;W -3 

H-^>X<5^V-;u-5--r;u) -Kaus?>-i-'f;W -x^/>i 

20 0 0mg©N-^5 1 JV-2-HD'JyH>lml» > SStmi4 3 
mg, p-7;VtD^>X7Jl^TkF0. 0 4 8m 1 £)E#Jn*., EJ&ifc* 8 

25 £Da/M,A/**/-;i/=i o o/i) Tttfiu $jlft;£4fe&tt&iilittfe 

(IS 2) 

6- (l -7i?9Ml/tfnu^>- 2— r;i/) -5- (4- (v^M-d*? 1 
;W 7i7^y) - 2 -£U v>- 2-<;U- lH-^>X<^7-;i/tf)£ 
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4- (6- (1- (7tt)VKuW>-2—i)V) -2-tfU^>-2- 

-f;w-i- ( (2- (hu^^;v^u;w ) -ih-^>x 

<i$.?V-)V- 5 — fjlO ^>X7;VfkH2 2mg©^DD*M 

5 0. 2ml», h*X (2-^h^/lfJW 75 / 7- h U 7 D y 
^ F 0 . 0 3 6ml £jJD;L> £J&$£ 8 0 &\ZT 8 B#»^#bfe. 
MJEW£U£^ #l&ffi^Ji^P^1^7^- (K i e s e 1 ge 1 TM6 
0F254, Art5744 , ^tf>/MX5MI/= 1 / 

. i) tusju mm<k&y!)*n&®fctLTmzo 

10 (X@3) 

6- (1 -7ir^;VtfPU^>-2--f;i/) -5- (4- (y7Mo^f 
;V) 7i7^y) - 2 - H U i^> - 2 - 1 H-^>X-f 5^/-;V • - 

6- (1 -T-iz^H^DU ^>-2— f;W - 5- (4- (y7JVtn^f 
15 )V) 7i/^y) - 2 - H ij i?> - 2 - -f JV- 1 H-^>X^f 1 2 

mgl:f'J7MDiiO. 5ml£Sn;i, KJ&m*^M.r 1 mmMWhtc, 
b'J7MDSSI^EWSim MM«E^^a?h^77^- 
[ODS-AS- 3 6 0-CC (YMCftl) &£|*B : 7k-7-fc b- h *))},- 
0. l%bU7MDil] KTfSStU #e>nfc7^^>-a >0«^MBE 
20 W£U M^t/^^fetft«^bT#fcc 

'HNMR (CD 3 OD) 6:0. 78-0. 95 (4H, m) , 1. 91-2. 
15 (2H, m), 2. 69 (3H, s), 5. 38-5. 43 (lH,m), 
7. 21-7. 34 (4H, m) , 7. 52-7. 63 (6H ( ni), 8. 2 
7-8. 2 9 (1H, m) 
25 ESI -MS (m/e) : 449 [M + H] 



HJg#]4 6 1 

1- (2- (6- (3-^PD-4-^^>ZM^-7x/^y) -2- 

tfU5?>- 2— r;i/- 3H-^>7-f 5--r;p) -ifo'Jy>- 
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1— Ok) -x^y> 

(3-^PD-4-^3'>XJV*-^) 7x./-;l/£J8^T, 3 3 8 

5 'HNMR (CPClj) (5:1. 85-2. 40 (4H, m) , 2. 90-3. 
27 ( 5 H, m) . 3. 65-3. 90 ( 2 H, m) , 5. 15-5. 43 
(1H, m) , 6. 9 0 - 7. 4 5 (5H, m) , 7. 84-8. 15 (2H, 
m), 8. 35-8. 42 ( 1 H, m) , 8. 60-8. 68 ( 1 H, m) 
ES I -MS (m/e) : 5 1 1 [M+H] 

10 

mnmA 6 2 

2- (6- (i-7-b^;i/bfaU^>-2-^;p) -5 - (4- (*&>z)V 
fr-;io 7x/^» -ih-^>X-T s^/-;u-2-> Qk) (l, 3) 7- 
7'/D (5, 4-b) tfJJ^>--h'J7J^PffMfei£ 

15 £86093 0 6 (XS3) T#£>ftfc2- (4, 5-^757-2- (4-* 
^>X^«-7x/^Fy) -7i"JI/) -eo'Jy>-l-^>t 
t -^^l/X^xJk Rt; (1, 3) 5P77*P (5, 4-b) tf'J^>-2- 
#jI/#/$E£fflV>T, HJI01J3O6 (IS 4) Rtf (Ig5) 

20 ft*tfett«*KtUT#fc. 

1 HNMR (CD 3 OD) <5 : 1. 6 0 - 2. 4 0 (7H, m) , 3. 00-3. 

80 ( 5 H, m) , 5. 00-5. 60 ( 1 H, m) , 7. 20-7. 40 
(2H, m) , 7. 25-7. 80 (3H, m) , 7. 9 0-8. "l 0 (2H, 

m) , 8 . 4 0 - 8 . 8 0 ( 2 H, m) 
25 ESI -MS (m/e) : 5 3 4 [M + H] 

MtfoM 4 6 3 

5- ( 1 -7-fe5 L ;i/bfa U 2 zdlik) -6 - (4- (^>7Jl/fr- 

;P) 7i;^» -2 - (5- (h'j7Mn^^Jl/) bfl)5?>-2-< 
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m - iH-^>x-r $yy-)v 

5 X HNMR (CDC 1 3 ) 6 : 0. 8 9 ( 1 H, m) , 1. 2 2 (2H, m) , 
1. 88-2. 11 (3H,m), 2. 27 (1H, m) , 3. 08 (3H, 
m), 3. 63-3. 76 ( 1 H, m) , 3. 84 ( 1 H, s), 5. 38 
(1H, dd, J = 25. 8, 8. 6Hz) , 7. 11-7. 20 (2H, 
m) , 7. 3 9 (1H, m) , 7. 5 4 (1H. m) , 7. 9 3 (2H, m) , 
10 8 . 11 (1H, m) , 8 . 5 1 ( 1 H, m) , 8 . 9 3 ( 1 H, m) , 1 0 . 
58-10. 88 (1H, m) 
ESI -MS (m/e) : 54 5 [M + H] 

MMM 4 6 4 

15 6- (1 -7-b^;VbfDU v>- 2 -J )]/) - 2- (5- (v^l^P^ 

)V) -5 - (4-^>x;i/fr~;w) 7xy^y) -1 

5- (^7;^p^^;u) tru> ? >- 2-^j;i/^>^^fflViT, $I»J4 6 

20 ±0, Mfc****fttttt*Mt£l'T#fc. 

X HNMR (CD 3 OD) a : 0. 9 2 ( 1 H, m) , 1. 3 2 (2H, m) , 
1. 89 (1H, m) , 1. 97-2. 08 (2H, m) , 2. 13-2. 1 
4 (1H, m) , 2. 69 (3H, s), 3. 16-3. 17 (3"H, s) , 
5. 35 (1H, m), 7. 30-7. 32 (1H, m) , 7. 41-7. 5 

25 8 (1H, m) , 7. 60-7. 62 (1H, m) , 8. 00-8. 02 (3 
H, m) , 8. 0 4-8. 2 2 (2H, m) , 9. 0 4 (1H, m) 
ESI -MS (m/e) : 5 2 7 [M + H] 



■$mm± 6 5 
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6- (1 -7-fe^h°P'J> ? >- 2--OV) -5- (4 — (*^*z/*7-)V) 

6 0 (XSD 7?#6tlfc, 4- (6- (1- (7±?)VVW)V 
5 >-2-<;i/) -2-tfUv>-2--TJl/-i- ( (2- (hU*3MW>U 

m.£.]&m<Di?* : ?)lfc)V&7S. Flml», zk*rttf-hU£Al Omg, 
Rtfatffl^^K). 0 3 0ml £MS»*.> MT3 0#|HM*#Iv&. 

I#7DYb^77/- [ODS-AS- 3 6 0 - CC (YMC*t«) I£«J 

20 l HNMR (CD 3 OD) 6:1. 93 ( 1 H, m) , 2. 07-2. 11 (3 
H, m) , 2. 18 (2H, m) , 2. 4 5 (1H, m) , 3. 4 3 (3H, 
d, J = 3. 1Hz) , 3s 7 5 - 3. 9 5 (2 H, m) , 4. 50 (d, 2 
H, J =4. 3Hz), 5. 49-5. 56 (1H, m) , 7. 16 (3H, 
m) , 7. 44-7. 49 (2H, m) , 7. 57 ( 1 H, m) , 7. 70- 

25 7. 7 3 (1H, m) , 8. 15 (1H, m) , 8. 2 7 - 8. 3 0 (1 H, 
m) , 8. 8 9 (1H, m) 
ESI -MS (m/e) : 443 [M + H] 



m&W4 6 6 
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1- (4- (6- (l-7-fc5P;HfP'Jv>-2-- Cik) -2-tf'Jy>- 

2— r;i/-iH-^>x-f$^V-^-5— ou) 7xxju) x^ 

H»J4 6 0 (Igl) T#^nfe, 4- (6- (1- (T-fe^tfPUv 5 

5 >-2--r;v) -2-tfu^>-2--r;w- l- ( (2- ay*9\^->u 
;v) xh*-» - 1 h-^>x-t 5 -^)V) ^ 

>X7Jl/rti H7Omg0fh7kHD75>l. 3ml -7 8IC 

T^^l/U^A (1. OM ^X^;i/X— 0. 4ml£iQ*., M 
J«£-7 8£KlT3 0#fM#Lfc. R«^|gfP^b7>^x^AM?r 

8££MM:£U £IS£M*JE?i£#7P^h^7^- [ODS-AS-3 
6 0-CC (YMCtI) Slfrffi : zK-Tir bx h U )V— 0 . l%b'J7;i/^ 
15 PS^mi KTflMU #£>n£7^7->3>©M£MEEg£U aSft^tt 

X HNMR (CD 3 OD) 5:0. 90-0. 96 (1 H, m),l. 31(4 
H, m) , 1. 2 5 - 1. 9 0 (3H, m) , 2.. 4 2 (1H, m) , 2. 6 
8 (3H, s) , 3. 8 9-3. 9 1 ( 1 H, m) , 5. 5 0 (1H, m) , 
20 7. 02 -7. 33 (4H, m) , 7. 4 2-7. 52 (2H, m), 7. 5 
9-7. 67 ( 1 H, m) , 8. 10-8. 14 ( 1 H, m) , 8. 22-8. 
2 6 (1H, m) , 8. 8 0-8. 8 7 ( 1 H, m) 
ESI -MS (m/e) :44 3 [M+H] 

25 HSS#]4 6 7 

6- (1 zZ±±Jk¥ PUv ? >-2— jJV) -5- (4- (3-^;i/~ [1, 
2. 4] -3-3^->»7\A-Jl/- 5 — TJP) 7x^-» -2-tfUS?>-2- 
ljk= lH-^>X-f %&V-)V 

5- (4-3<7h*7xX;W -3-^^;i/- [1, 2, 4] -^1^7 
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'HNMR (CDC 1 3 ) 5:1. 39-2. 49 (1 OH, m) , 3. 4 2- 
3. 8 8 (2H, m) , 5. 14-5. 4 ( 1 H, m) , 6. 7 0-8. 6 9 
5 ( 1 0 H, m) 

ESI-MS (m/e) :48 1 [M+H] 

nMM4 6 8 

(l-7-fe^-2-(5- (4- (^>7Jl/fr~;l/) 7x/^»-2-tf'J 
10 -yy-2-^)V- 1 H-^>X-f$W-;i/-6-^;»EaUv>-3-- Ok 

(ISO 

3 -( (t-7'^;V (S^^IO ^>JJW+^bb'n77>-2 (3 
H) -;t 

15 3-tFa^>ytHD77>-2 (3 H) -*>9. OgO^^W 
A7$H8 0ml«, -f^/-;i/9. Og, t - 7*?S>1^ 7^;W> U 
MQUH15. 9 g SJE&Jn*.* Efc#*MfcT 1 Pf Wit #bfc, KJfcifc 
SttftX^Jl/fcTtfRU zM::Tife}£bfc£, ««^b'J7Alr^bfcc 
*HE«»JBE**b, #5nfeSfi*'>U*Wo7h^77^- (jg0B& 

20 «f: ^*1t>/I1^X5r;i/=5/l) fc,fc0ffif»U SJl{fc^£M£tftMJ 
XfcbTfcfc. 
(162) 

N- (4- (2-( (t-^5 1 ^ ($>*5\n>) y , JJWt^»-4-kHD+^ 
-3-7Mn7x-;0H'J^>-2-Mil?W$ 
25 N- (4-7n ; E--3-7Jl/tD7i-JW tf U 2 -XfrtfttTS. H 

1. IgOf h7kHD77>10 0ml*«l:, -7 8£fcT, n-7>;P 
U^^A (2. 6 6M ^1t>M) 3. lm 1 

Tl 5#Mit#bfc. Kfomz.3-( it-7?-)V ->U;i/)^v) 
•7tHn77>-2 (3H) 2 1.g£Jn*» Rfttt&HfilCTlWP 
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• ^ /-;i/=i 0 0/1) fc<fcD«8lU »fls^fcfc6ifc#4fcR£kT#fc. 
5 COS 3) 

N _ (4 _ ( 2 -( (t-y^ (5?^^;w ->u;w^'»-i. 

fig 

N _ (4 _ ( 2 -( (t-^;P (5>jWW ->U;W^'»-4-kKn^> 
10 -3-7;P*07xn^)t!U^>-2-*;P#^lJ-75 H8 6 0 

mg©^^7-^2 0mlg»l, *?&T* h U £A 1 1 4m 

(Ig4) 

n- (4- (3-( (t-^;v (5>*3=-;w '>u;w*^)Kpu^>-2- 

^ ;|/) _3-7;^D7x-;W)t!U^>-2-*;k#*U'75 F©a^ 
N- (4- (2-( (t-^;i/ irJ*7M ->u;w^>')-i. 
20 D**>7>;W -3-7MD7i^V)tf l Jy>-2-AMW$M6 
5mgO^DD*M8m 1 i^tc, tJc^T. HJX3MI/75>1 5 5mg> 
* ^ >7JI/*n;i^ D'J M 3 Omg mWAtiUTL, KJ6»*MfcT 3 0 £f B 1 

25 75F5ml«, 7vMb± h U #A 2 5mg £JP;L, £J&il££4 OgCT 

m 1 mmz, HJ£A 5 Omg, SMRffl • EtKSj* 5 mg %M 

Km*.* Rfom* 4 omzx 2 9nm%twi<rco E^m^mm, mmw** 
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' tVTMt. 
5 (XS5) 

1 -T-fe^P- 2 -(2 -7 4- ( (bPJ>>>- 2 — f Mfrtf- 

N- (4- (3-( (t-7*3\H/ '>U;W)^'»tfnU^>-2- 
10 -f;U) - 3 - 7MD7xr;Wlf 'Jy>- 2 -^3MW5 H 5 9mg©^ 
^-jHmlltt 4StM-Wt>2m 1 £Jn*, EfSttSM. 

«iCh>Jx^;i/75>l 0 Omg, i*ftt9 0mg, N, 

75 7 tfU v 5 >5mg^J®»^> R««**mteT 1 5 flflHtfcbfc. 

dd*m/^^;-^=2oo/d CctoM^b, 

(I©6) 

1 -7-t^;i/- 2 -(2-7)l*U-5 -~hO- 4- ( (tfUv J >-2— T 
20 )]s%M~)V) 7$;)7x-JI/)HDUv>-3-fmf"b ^77,5^ 

n- (4- (3-( (t-7*^ (^>^;w ->u;w^^)tfpu^>-2- 

-OU) - 3 - 7Mn7x-jl/)lfiJ^>- 2 -#;M^1t7S K5 7mg(3 

. Tftjfcbfc. *»4«E*Sb#6nfc8**, OTil7DTh7'7 
7^- (Ki e s e 1 ge 1™6 0F 254 , Ar t 5 7 44 (*)V?tiM) * 7 

pn/}sji/A/^7y-;v=2 o/i) cxiisi, ^m^movr^xyt 



I 
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ODB7) 

l-7±^)V-2-(5- (4- (*?>7,)V-fc~)l) 7x7^»-2-k°iJ 

5?>-2 — f;P- i H-^>X^y«-6-' f ;wtfnU5?>-3— ()V 

5 4- (^^>x;i/*-;i/) 7x;-;k Rtf (i-7-k^;i/-2-(2-7;i/ 
^-d- 5-- hD-4- ( (tfU^>-2— r;v*;^^;w 7^;)7i-;W 

10 1 HNMR (CDC 1 8 ) 6:1. 86-2. 42 (8H, m) , 3. 04-3. 

10 (3H, m) , 3. 72-4. 02 ( 2 H. m) , 5. 06-5. 38 
(2H, m) , 7. 0 8 - 7. 7 0 (5H, m) , 7. 8 3 - 7. 9 7 (3H, 

m) , 8. 34-8. 42 (1H, m) , 8. 61-8. 68 (1H, m) , 

10. 54-10. 6 5. (1H, m) 
15 ESI-MS (m/e) :5 3 5[M+H] 

l-7-fe^;i/-2-(5- (4- (^>7JMn-;V) 7x;^»-2-tf'J3? 

y- 2 — Qkz 1 H-^x-f^y-^- 6 — r;u)tf au^>- 3 

20 y7^fVt?-A 

6 8T#£>ftfc (l-7-fe?;l/-2-(5- (4- (**>7Jl^n 
;W 7x/^v)-2-h°U^>-2— 1 H-^>X-f 5^/-;w-6- 
-fjl/)tf D U 3 — ()V7±7~ b yJ^rl/^^-A 14mg©^^ 

h^77^r~ (K i e s e 1 g e 1 ™6 0 F 2S4 , Art5744 (pUW7ft 

X HNMR (CDC 1 8 ) 6:1. 82-2. 47 (5H, m) , 3. 05&3. 
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08 (3H, s) , 3. 7 0 - 3. 97 (2H, m) , 4. 29-4. 45 
( 1 H, m) , 5. 00-5. 32 ( 1 H, m) , -7 . 00-7. 67 (5H, 

m) , 7. 81-7. 96 (2H, m) , 8. 00-8. 42 (1H, m) , 
' 8. 6 0-8. 6 9 (1H, m) , 1 0. 6 2- 1 0. 8 5 (1H, m) 
5 ESI -MS (m/e) : 49 3 [M + H] 

mmm4 7 o 

6- (l-y-fe^Jl/-4. 5-/HFP-1 H-tfP- ;i/-2— Ok) -5- 

io >xvs^;-;v 

mm a 6 9 T#e>n^, 1-7^^-2 -(5- (4- (^>tjv*~ 
;w 7x/*-»-2-t! u v>-2— r;w- 1 h-^>x^5^v-;p-6- 

-r;l/)tfD>J> ? >-3-^--;i' ^TXfi/^-A 2mg0^Dn^Mlm 

^S^M?l®^OTh^77^- (Kieselgel™6 0F 2 5 4 , Ar 
t 5 7 4 4 > ZUUftfrl*/ *9 J 15/1) l££t)*f 

iHNMR (CD C 1 3 ) 6:1. 40-4. 43 (lOH.m), 7. 03- 
20 7. 80 (6H, m) , 7. 82-7. 95 (3H, m) , 8. 32-8. 4 
6 (1H, m) , 8. 60-8. 71 (1H, m) , 10. 38-10. 60 
(1H, m) 

ESI -MS (m/e) :4 7 5 [M+H] 
25 «^J4 7 1 

1 -Ttt)V-2-(5- (4- U^>7Jl/fr~JV) 7i;^»-2-lf'Ji? 

>- 2 — r jix— i h-^>x-t s 6 -^r;»tf d u v>- 3 — r ikz 
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5 bn-4- ( (if U5^>- 2 — OVlDVtf-JV) 75;)7ir;i/)tfnU 

5 X HNMR (CDC 1 3 ) 6 : 1. 7 2- 2. 3 0 (8H, m) , 3. 02-3. 
08 (3H, m), 3. 64-3. 99 (2H, m) , 5. 26-5. 47 
(1H, m) , 5. 58-5. 72 (1 H, m) , 7. 09-7. 73 (5H, 
m), 7. 82-7. 94 (3H,m), 8. 33-8. 43 (1H, m) , 
8. 60-8. 70 (1H, m) , 10. 47-10. 68 ( 1 H, m) 
10 ESI-MS (ra/e) : 5 3 5 [M + H] 

H»!l4 7 2 

l-7-b5P^-2-(5- (4- (^>X;Vfrnj!/) 7x7^»-2-H'J^ 

y- 2 -^jy- i H-^>x-f $^ > /-;i/-6--Y^)brau> ? >-3-^--;i/ 

15 2ZZxk£grB 

*j(6^4 7 i-e»e»nfc (i -7-fe^;v-2-(5- (4- (**>*;i/#n 

20 Mfb'&ftSftfc. 

'HNMR (CDC 1 3 ) 5:1. 78-2. 25 (5H, m) , 3. 03-3. 

10 ( 3 H, m) , 3. 60-4. 00 ( 2 H, m) , 4 . 50-4. 68 
(1H, m), 5. 27-5. 45 (1H, m) , 7. 0 3- 7. 7 3 (5H, 

m) , 7. 81-7. 96 (3H, m) , 8. 32-8. 45 (1H, m) , 
25 8. 60-8. 69 (1H, m) , 10. 51-10. 82 (1H, m) 

ESI-MS (m/e) :4 9 3 [M + H] 



«J4 7 3 
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' 3 8 (is 5) tmmvjsm, znizmv ttmx\t znztiz&t 

'HNMR (CDC 1 3 ) 5:1. 7 4-2. 6 2 (1 3H, m) , 3. 5 2- 
3. 87 (4H, m) , 5. 18-5. 36 (1H, m) , 6. 71-7. 6 
4 (7H, m) , 7. 76-7. 90 ( 1 H, m) , 8. 26-8. 41 (1 
H, m) , 8. 56-8. 68 (1H, m) , 10. 98-11. 33 (1H, 
10 m) 

ESI -MS (m/e) :49 6 [M + H] 

mmm4 i 4 

6- (i-7-fc5=-;wfcfnjjs?>-2-^r;io -5- ( (6-7x:i;nf u-7 

15 >-3— ±M £*±) -2-tf'Jy>-2- Qkz 1H-^>X-T^^V- 

2k. 

6-7x-;HfU5?>- 3-^--;P*fflViT, HSSF43 3 8 (IS 5) £|W| 

20 'HNMR (CDC 1 8 ) 6:1. 40-2. 5 0 (7 H, m) , 3. 40-4. 
00 ( 2 H, m) , 5. 20-5. 60 (1 H,m) , 6. 90-8. 00 
(11 H, m), 8. 20-8. 45 ( 1 H, m) , 8. 50-8. 70 (2 
H, m) , 1 0. 6 0- 1 0. 9 0 (1H, m) 
ESI -MS (m/e) :47 6 [M + H] 

25 

*»J4 7 5 

6- (1 -7-fe^fcfn'Ji?>- 2-4 M -5- ( (6- (2-7;^n 
7x-;i/) tfUv>-3 — jM -2-bfU^>-2->f;W-lH- 
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6- (2-7M07I-JW tf'J^>- 3 -^"-;V*ffl^T, glttttl 3 3 

8 (is 5) tra«i©*tt» ^n^sficfc^xtt^n&t^t^ffi*.^ 

X HNMR (CDC 1 3 ) 6 : 1. 6 0 - 2. 5 0 (7H, m) , 3. 45-4. 
5 00 (2H, m) , 5. 20-5. 60 ( 1 H, m), 6. 80-8. 05 
(10H, m) , 8. 30-8. 45 (lH.m), 8. 50-8. 70 (2 
H, m) , 1 0. 8 0 - 1 1. 2 0 (1H, m) 
ESI -MS (m/e) :4 9 4 [M + H] 

10 M01J4 7 6 

1- (2- (6- (3-7^D-4-^^>^JV^-7iy^-» ~ 
2 - If U Vy- 2 — QV- 3H-1>*S<< S^Z-fr- 5 zdljk) -fcfDUv* 

y-i-^QV) -x^y> 

15 8 (is 5) £Rfli©#i*, tnic*i;fc^j*xttc:n6t*tti*a*'&fc 

X HNMR (CDC 1 ,) 6:1. 87-2. 38 (4H, m), 2. 85-3. 
27 ( 5 H, m) , 3. 60-3. 95 (2H,m) , 5. 20-5. 41 
(1H, m) , 6. 8 3- 7. 0 0 (1H, m) , 7. 2 8-7. 4 0 (4H, 
20 m) , 7 . 8 1-7.98 ( 2 H, m) , 8 . 3 5-8. 4 2 (1H, m) , 
8. 60-8. 68 (1H, m) 
ESI -MS (m/e) :4 9 5 [M + H] 

25 1- (4- { [6- (l-7iz^;l/fc!nU> ? >-2— jJV) -2-lf'J3?>- 

2- b?us?>-2 — ov- iH-^>x-r$^v-;v-5---r;i/) t^Jd 



1- (4-tFo^y7x^Jl/) fcTay$»- 2-^>£/B^T, 3 
3 8 (ZDS 5) tra*0^ft, dtlkHPUfc^rftXtt^nSi^i: 
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fc-frSJltlCfct), IlM^@#ttT#fc. 

X HNMR (CDC 1 8 ) <5:1. 8 0 - 2. 4 0 (6 H, m) , 2. 6 2 (2 

H, m) , 3. 5 5 - 3. 9 5 (4H+1/2H, m) , 5. 28 (1/2H, 
' m) , 6. 90-7. 10 (3H.ni), 7. 35 (1H+1/2H, ra) , 
5 7. 4 5- 7. 6 5 (2H+1/2H, m) , 7. 85 ( 1 H, m) , 8 . 3 

4 (1H, m) , 8. 61 (1H, m) , 10. 4-10. 8 (1H, br) 

ESI -MS (m/e) :4 8 2 [M + H] 

mmm4 7 8 

10 1- (4- ( (6- (1-7±?)IVuV5?>-2-' fjk) -2-tfU^>~ 

2--Y;i/- ih-^>x<s^/-^- 5 --r;i/) t^y) ?x-ju) eu^ 

>-2 (1H) 

1- (4-tHD+v7izA) kfU^>-2 (1H) -^->^ffl^T> m 

mmsss (is 5) tmn<Djj&, zn\zmvrcjjmxtez.nt>t%mt* 

X HNMR (CDC 1 3 ) 6:1. 72-2. 42 (7H, m) , 3. 48-3. 
86 (2H, m) , 5. 15-5. 52 (1H, m) , 6. 19-6. 32 
(1H, m) , 6. 61-6. 73 (1H, m) , 6. 80-7. 66 (9H, 
m) ,. 7. 77-7. 89 (1H, m) , 8. 32-8. 41 (1H, m) , 
20 8 . 5 2- 8. 6 5 ( 1 H, m) , 1 1. 0 7-1 1. 4 8 ( 1 H, m) 
ESI -MS (m/e) :4 9 2 [M+H] 

5- ( (6- (l-7-fe^fcfPU^>-2-^f;i/) - 2 -HU^>- 2 — T 

25 ;i/-iH-^>x-rs^/-;i/-5— f;p) -2, 2 ' -tftru^ 

2, 2 ' -tftrO^>-5-^-;VSfl|ViT, £16013 3 8 (IS 5) £H 
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*HNMR (CD3OD) 5:1. 80-2. 80 (7 H, m), 3. 60-4.. 
05 (2H, m) , 5. 20-5. 60 (1H, m) , 7. 50-7. 90 
(4H, m) , 8. 0 0-8. 15 ( 1 H, m) , 8. 15-8. 2 5 ( 1 H, 
m) , 8.. 3 0-8. 4 0 (1H, m) , 8. 4 5-8. 6 0 (1H, m) , 
5 8. 60-9. 00 (5 H, m) 

ESI -MS (m/e) : 4 7 7 [M+H] 

H5SM4 8 0 

N- (2- (2- (6- (4-^^>7M-^-7x7^» -2-tf'Jy 

10 >-2-^;i/-3H-^>xy$^y-;i,-5--Y;i/) -\j U ^)yy-i-^ 

s^iwi6 2 (is 7) T#e»n^5- (4-^^>7;i/«-7x;^ 
>o - 2 - tf u 2 — r;i/- 6 - tf a u v>- 2 1 h-^>x>t 

,15 lRtfafeum 7 8 tmmMm, znizmvtt&xteztiz tnmt&m. 

X HNMR (CD 3 OD) (5:1. 93-2. 14 (3 H.m), 2. 06-2. 
2 7 ( 1 H, m) , 2 . 8 6 and 2 . 9 5 ( t o t a 1 3 H, eac 
h s) , 3. 13 (3H, s) , 3. 43-4. 08 (4H. m) , 5. 2 
20 0-5. 38 (lH, m) , 7. 20-7. 6 0 (5H, m) , 7. 93-8. 
02 (3H, m) , 8. 23-8. 30 (1 H, m), 8. 7 4 ( 1 H, br 
s) 

ES I -MS (m/e) : 5 7 0 [M + H] 
25 mMM4 8 1 

(2- (2- (6- (4-* ^>XJ^-Jh7i/^!» -2-fcTUS?>- 

gjzrOkz 3 h-^>x v g £2r^kz 5 zdik) - tf □ u v>- l — r 

»J16 2 (IS 7) T?»e>n&5- (4-^^>X;i/^XJl/-7xy^ 
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i/) -2-tfUv f >-2-<;V-6-lfnU^>-2— ()\>- lH-^>X'f 

5 X HNMR (CD 3 OD) 5:1. 18 and 1. 23 (total 3H, 
each t,J= each 7. 1Hz) , 1. 93-2. 14 (3H, 
m), 2. 22-2. 44 (1 H, m) , 3. 12 and 3. 13 (to 
tal 3 H, each s), 3. 30-4. 13(6 H, m), 5. 24 
-5. 33 (1H, m) , 7. 20-7. 60 (5H, m), 7. 93-8. 

10 0 1 (3H, m) , 8. 2 8 ( 1 H, t, J = 8. 2 Hz) , 8. 7 3 (1H, 
b r s) 

ES I -MS (m/e) : 5 6 4 [M + H] 
»#i|4 8 2 

15 6- tl-7tt)VVuW>-2-'()V) -5- (4^n^E7x;^» - 

casi) 

N- (4- {l-7±9-)V\ZuVP>-2-' (JV) - 5-7MD-2--h 
20 t^-BO^ 

n«j3 3 8 (is 4) T#e>nfcN- (4- (1 -7-t^;vtfnu z?>- 

2-' r;W - 5 -7JVtn-2--hn7xZJW HU> 5 >-2-*;i/3j?^rit 
5M00mgS^«ffl*7A (CHIRALCEL OD "2cm<f>x 

2 5cmL (^r*;wb*i*H:»> > ^*>/x^y-;i//s?x 

25 > 6 0/4 0/0. 1 , ffiM : 1 0m 1 /m i n) fcTft¥#f!lU 

ItWT-A (ftmM: 17. 8min) R^X^->^T-B 
mm: 2 1. Omin) S^WfilfttLTifc. 
(IS 2) 

6- (l-Tir^l/tfaU 5?>-2— <;W -5- (47'nt7i/+y) - 
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^IJ6W4 8 2 (181) Tt#e>nfcN- (4- (l-7"fe^tfPUv>- 
2-4 )V) - 5-7MP-2--hn7x^Jl/) tf'J> ? >-2-*;V^^+|- 

'HNMR. (CDC 1 a ) (5:1. 56-2. 41 (7H, m), 3. 42-3. 
90 (2H, m) , 5. 16-5. 51 (1H, m) , 6. 78-7. 66 
10 (7H, m) , 7. 80-7. 93 (1H, m) , 8. 32-8. 44 (1H, 
m), 8. 54-8. 67 ( 1 H, m) , 11. 14-11. 65 (1H, 
m) 

ESI -MS (m/e) :47 9 [M + H] 
HJ£#|4 8 3 

15 6- (1 -7-fe^tfP'J> ? >-2--f;V) -5- (47P : &7i;^) - 

^4 8 2 crai) T#e»nfcN- (4- u-r-fe^nfou^- 
2-4 M -5-7JVtn-2--bD7i^jw tru^>-2-*;w#'*u- 

X^->^T-B, 3^r>'4-7M7i;-;^ffl^T, HI60!)3 3 8 

20 ass) tmM(DJi&. zn\zmcttmxuzn<ot%&t&i&fr&t>& 

ESI -MS (m/e) : 4 7 9 [M+H] 
HJS0IJ4 8 4 

25 6 - (l-T±.5-)VWW>-2-4)V) -5- ( (6- (5-*?)V- 

ri. 2, 4] -^-^-9-^7^-^-3-^^) tfus?>- 3-^010 ^ 
- 2 -h u^>- 2 -- r;i/- iH-^>x-r5^ % /-;v 

6- (5-*^- [1, 2, 4] If US? 
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'HNMR (CDC 1 8 ) 6:1. 51-2. 43 ( 7 H, m) , 2. 59-2. 

7 4 (3 H, m) , 3. 50-3. 93 (2H, m), 5. 17-5. 46 
(1H, m) , 7. 0 0 - 7. 7 2 (4H, m) , 7. 82-8. 13 (2H, 

5 m) , 8. 34-8. 44 (1H, m) , 8. 57-8. 69 (2H, m) , 
10. 7 5-11. 14 ( 1 H, m) 
ES I -MS (m/e) .: 4 8 2 [M+H] 



H»J4 8 5 

10 5- (l-7-te?)V-3-*?)VVuVV>-2-'()l) -6- (4- 

7x73r'»-2-tfUv>>-2 — fjkz lH-^>X-f S^lA- 

2k 

(Igl) 

N-(3-7;i/^D-4- (2- 77'JD-f;i/)7x- 
15 JWtf U> ? >-2-*;^^75 F0£75fc 

N- (4-^D ; 6-3-7MP7x^) l£U5>>-2-*j;Wfc*1JT$ H 

1. 0g©fh7tHD77>2 0mlJlie(;, ft&T. 6 0 Xfrmiki- h >J 

-)A13 6mg^M, EJfcJKSHfflfcTl 5#|HMI#Lfc. 

ftfcltmibfcft, n-^^HJ^A (2. 66 M 1. 53m 

20 1 &»TU SMffiCT3 0«#lfc. fflCTMCS-^^ 

I/>^tHD77>-2 (3H) -:*>0. 3 6ml£iKJ*., RiK»SWaifc 

25 ^nYh^7^ (JRW»«:'s+*>/»ttX5 1 ;W=3/l) £<kDffgl 
(XS2) 

N- (4- (1, 4-i?tFD + ->-2-^5 1 ^;i/) -3-7;M"D 
7i-MtU^>-2-*Jl/^t75 K©£j& 
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N _(3_ 7 ;^ p _4- (2- (2-kHD^>I^W 7^Un^fJV)7x 
x;i/)tf U 9>- 2-tl)V$*D-7S. h*3 2 0mgO^^/-;i/8m 1 ®mz, 

(JSHM: ?DD*M/^^;-iV=l 0 0/1) ££D!|«§SIU SSte 

CdS3) 

N _ (4 _ (i-7-t^;v-3-^^;HfPUv>-2--f;P) - 3-7)1 

10 ^n7x^;i/)if u^>-2-#;M^+i-7$ 

N- (4- (1, 4-ytFD + y-2-/5 : ;V7*5 : ;V) -3-7;^0 
7x^JWH l J^>- 2 -7J;V^^r1t75 Hi 0 0 m g © £ n D Jfr;i/A 5m 1 It 
HJX3^K7^>0. 18ml, ^^>XW-MD'JF0. 0 7m 

£U ^nfcMcDvpWM^PATS F4m 1 7vMb:>- h U «7A 

2 3mg£iD;L, KfoWL* 4 0 £t£T 2 B^St^bfc. SjSM^^C^b 

Si©^DO^I/A4ml«l:, h'JxfJV75>0. 0 8mf, Ml 
0. 0 7ml, N, N-4-z?*^)l7S.J trU^>5mgftJRfcllP^ R** 

0/1) fc«fc0»8U aHft^W&^SftttttlWtbTftfc. 
(IS 4) 
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N- (4- (l-7-fe^-3-^5 1 ;HioUv>-2--f;i/) -5-7)\> 

n- (4- (i -7"fe?;w- 3-^5 1 ;nfou> ? >-2— f )V) -3-7JV 

1 ^-n7x-;l/)tfU^>-2-*;i/^^75 F7 OmgCWSflm 1 £iP 
(Ki e s e 1 ge 1™6 0F 25<P Ar t 5 7 44 {*)V2#M) > 

;va/^^/-;v=2 o/i) K£i9*issu ^te£tj£fl&@#£LT# 

10 fco 

(1*15) 

5- (i-7-k^;i/-3-^^;vtfou^>-2--r;u) -6- (4- 

15 N- (4- (1 -Tt9-)V- 3-^^;PtfU'J> ? >- -5-7)1 
^ D _ 2 -- hn7xr.;i/)tf'J^>-2-*;^^75 b\ 04- (^^ 

20 *HNMR (CDC 1 8 ) 6:0. 81-2. 73(9 H, m), 3. 03-3. 
11 (3H. m) , 3. 36-3. 99 (2H, m) , 4. 65-5. 43 
(1H, m) , 7. 0 0 - 7. 7 5 (5H, ) , 7. 81-7. 79 (3H, 
m) , 8. 32-8. 45 (1H, m) , 8-60-8. 68 (1H, m) , 
10. 51-10. 82 (1H, br) 

25 ESI -MS (m/e) : 491 [M + H] 



mmm4 8 6 
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6- ( (6- (1 -T-fe^fcTP'J i?>-2— Ok) - 2 -tf'J5^>-2 f 
jj,-lH-^>X^5^/-;p-5 — £ik) -3. 4-ybKDt7 

(2H) 

6 _ t ^p=( F , > _3 > 4-ykHnt7^^>-l (2H) -:t>£J3V>T, 
5 H»J3 3 8 (IS 5) tlRl«©m £nfc*C£m*»£ne>£fc8£ 

'HNMR (CDC 1 8 ) 5:1. 00-3. 00 (1 3H, m) , 3. 40- 
3. 95 (2H, m) , 5. 0 0- 5. 5 0 (1H, m) , 6. 60-7. 8 
0 (5H, m) , 7. 8 0-8. 2 0 (2H, m) , 8. 3 0-8. 5 0 (1 
10 H, m), 8. 50-8. 80 (1H, m) , 10. 80-11. 20 (1H, 
m) 

ESI -MS (m/e) :46 7 [M + H] 
m&M 4 8 7 

15 6- (1 -7-b^;PbfnU> ? >-2-"r;t/) -5- (4- (1H — fS^A- 
)V-1-4)V) 7i/^» -2-b°U> ? >-2— ()V- lK-sOX-i^y 

4- (lH-'fS^;-^- 1 yx.J^)l*m^T, $JK0!3 3 8 

(is 5) fcH«s©#i& cinfcj|ii;fc^atxttj:n6i:«j*i:fta*^t)* 

l HNMR (CDC 1 8 ) 6:1. 00-2. 50 (7H, m), 3. 50-4. 
50 (2H, m) , 5. 20-6. 00 (1H, m) , 6. 80-8. 80 
( 1 3 H, m) 

ES I -MS (m/e) : 4 6 5 [M + H] 

25 

H»J4 8 8 

6- ( (6- (1 -7-fe5P;i/tfa'J^>-2— (M - 2 - g U 2>z 2 — f 

1H _^>x-f$^^/-JV- 5 --<;!/) g^>0 -i-^^;i/- [1. 2, 

3. 41 -Th7kPPWV>-l-t-;P 
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MMM4 8 6T#e>nfc6- ( (6- (1 z?>- 2 -- f 

-2-kru> f >-2— f iH-^>x-r s^/— ;v-5-^r;w 3-3r 

-3, 4-¥\iYui-7*?V>- 1 (2H) -t>7rag©fb7kFD 
' 7^>0. 5mlML fcfcl^ I^^^^^A (5. 0M fb 
5 7kFn77>W 0. 0 5 0ml Srim*., 0 EKT 3 oftmWfr 

^MIi^n7h^77^- (Ki e se 1 ge 1 TM6 0 F 2 5 4, A r 

t 5 7 44 wi^as) > ^dd*w^^;-;i/=io/i) fctti 

10 U ^fcfH*&*6ffl#*K£UT#fc. 

l HNMR (CDC 1 8 ) 8:1. 10-2. 80 (1 6H, m) , 3. 50- 
4. 00 (2H, m), 5. 10-5. 50 ( 1 H, m) , 6. 60-7. 9 
0 (7H,m), 8. 30-8. 50 (1H, m) , 8. 50-70 (1H, 
m) 

15 ESI -MS (m/e) : 46 5 [M + H] 
«#!!4 8 9 

6- ( (6- (l-T-fe^;VHPU^>-2-<;W) -2-tfUi?>-2— f 
;V-lH-^>X-T5^/-^-5— i)V) ttz/) - ri. 2, 3, 43 - 
20 f h7b Vu-3-7$V>- 1 -^-)V 

mmw4 8 6-?#e>n^6- ( (6- (i-7-t^tfpu^>-2--r 

-2-tfUv ? >-2--r;i/-iH-^>xV5^/-;i/-5— r;w 

-3, 4-ytFut7^l/>-l (2H) -t>7mg©7>7t FD 
7^>0. 5mlJg»tC, ^n c 7kit«^S^hU^A5mg£in?L KJ& 

S£U #&n&3RttfcfmJB***DTh^5:7.f- (Kieselgel 
TM60F254, Art5744 (*JP£tttt) , ^DD^VA/^^;- 



WO 2005/063738 PCT/JP2004/019843 

448 

'HNMR (CDC 1 8 ) 8:1. 00-2. 50 (1 4H, m) , 4. 0 0- 
6. 00 (3H, m), 6. 80-8. 50 (9H, m) 
ESI -MS (m/e) :4 6 9 [M + H] 

5 HJ60IJ4 9O 

5- (l-7-fe^^-3-7;i/^-PHPU> ? >-2--<;i/) -6- (4- 

tyzfrts-)],) 7xy^v)-2-bfU^>-2— f;i/-i n-^yx-i^y 

(IS1) 

10 x^w (2 z) -4-( (t-7>;v (^^ww ->u;v)^v)-2-7;v^ 
(s?xh**>*;*#u;v) (7;m-d) »»x3\>P2. ogofh^kHo 

77>4 0mlii^-7 8ifc^tm n-^'J^A (2. 66 
M ^*V>®m 3. 4m 1 ^iTl, S«t^»Tl 5«^Lfco 
15 ( (t-7>;V <S?jWW ^U;W**-»7"feh7^7 s kI«2. lm 

(liil : a+U->/«X^= 5 0/1) fc:<kD«fi&U 
20 *£«M£LT#fc. 
COS 2) 

N- (4- ( (2 Z) -4-( (t-7>;u vU;l/)^'»-2- 

7Mn7h- 2 -xy-r;i/) -3-7;^P7xx;i/)tfU^>-2-*;i/^ 

25 N- (4-7*Dt-3-7MD7xr:;i/) KU3?>-2-*;p#**7SH 
1. 0g©fh7th'D77>40ml»If;, *i^T, 6 0X*#fttb'J 
7A13 6mg&M, IM^III:T2 0^WLfc. 1^-7 8 
S«S1bfcm> n-7^;i/U^7A (2. 6 6M ^\=Mt>itt) 1. 5 3m 
1 &STFU K«ttftrafilCT2 0#IBIIt#Lfc. illlTKMtXf;!/ 
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(2 z) -4-( (t-^;p ($>;WW 5/u;w*^»-2-7;^o^h- 

2-x/X-M. 0 7g£flP;L, Rj6«*RIfiK:T4l*IHIiW|sUfc. IMC 

N - ( 4 - (4-( (t-^;p '>u;w^'»-2-7;p*p- 

l-tHn+^W - 3 - 7MD7i-Mlf 'J y >- 2 W 

10 5 h* 

N- (4- ( (2 Z) -4-( it-^)V WttM fV)V)**i')-2- 
• 7)V*u~7Y-2-z.J4)V) - 3 - 7Mo7i^)k" , Jy>-2 - ^jM 
^+1-75 H3 0 0mg©^^7-;V2 Om 1 »Jj£fc* 1 0 X/^5?#A-lft* 
ttttl 0 Omg*JD^-**»ffl»T» RJfctt*MfcT4ll*WJMfcb&. ftfe 
15 Jg&ttlft, «£MM£U #^nfciSO^^;-JHral«, * 

js«ic«awair*sip^» ^Dn^AKtimu, fc*afl**HJ#AT?« 

(JiP&ft : ^DD*W^^;->iV= 1 0 0/1) fc«fc?)*f«U *Hfc 

20 &va*m&mtfiMntLxmco 

(Ig4) 

n- (4- (i-7-fe5 1 ;v-3-7;v^otfou^>-2--r;w - 3 - 

25 N- (4- (4-( (V*?)V) : sV)V)-** s s)-2-7)V-* 

p-l-tHD^Pv' - 3-7M07I X t? U z? > ~ 2 - ti )Vtf*r 

+h75 HI 0 0mg£D^OD*M5ml Mfc, h >jx^75>4 6mg, 
^ ^ >7JWfrx;i^ D U H 3 9 mg £Hi»x.> K^SSSICT 3 0 ftfflM 
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4m 1 mmz, 75Mfctf-MJ9A2 2 m g fciJP*., HJS» 4 0 JtfcT 2 l$M 

5 >4ml»fb77*fJl'7>t^^7DiJF (1. 0M fb7kFn 
7 7>mW.) 0. 3mlM, S«^^S^TlB#«^bfco KMC, 
*£Un*., imx^lCTtttHb, &7KS&m7"hU7AT&$bfc„ «£M 
ffiWSU #£ft£^$©£DP*;WA5ml^£, hUX^7^>4 6 
mg, ^^TJl^xjl^piJ H 3 9mg£JHSttl7U KJfci&^i&fcT 3 0 

io #TO#bfco RfoWZs ISfnSWTK^in^., @mx3MM;:TiattlU «gj 

m 1 • EtKM 1 0 m g , Tjc^ib^^^T^ h'J^5 0mg^I 

15 MBESSU #&n&»S0*PD*;i^4ml#ttK:, HJx^;P7S>4 
6mg, *izK»*3 5mg, N, N-4-^W57 H'Jv>5mg« 

(IS 5) 

5- (i-7-fe^;i/-3-7;^ntfoUv ? >-2--r;i/) -6 - (4- 

^>7s;i/^x;P) 7i^y)- 2 -tf'Jv>- 2—1)1-1 H-^>^S^ 

25 N- (4- (1 -7tt)V-Z-7Mu\tW)V>-2-'()V) -3-7)V 
^O7x^;0k: o Uv>-2-7J;U^+l-75 H ^T^TWtT-A 1 8mg 
fc, fgffisnmo. 5 m 1 &im*., SM^tfil:T10«^t&. KJfcffi. 

i-hvv&mmvtc* mm*$$i,&&3kL, a«%*#fc 0 mbtntm&aE. 



WO 2005/063738 



451 



PCT/JP2004/019843 



m> Rtf4~ (^^>X;V*^;V) 7x/-Jl/^l/^ ^l»J3 3 8 (X8 

l HNMR (CDC 1 8 ) <5:1. 85-2. 40 (5H, m) , 3. 06 a 
nd 3. 09 (3H, s) , 3. 7 9 -4. 0 8 (2H, m) , 4. 96- 
5. 62 (2H, m) , 7. 0 5 - 7. 7 0 (5H, m) , 7. 83-7. 9 
9 (3H, m) , 8. 3 4-8. 4 3 (1H, m) , 8. 61-8. 69 (1 
H, m) , 1 0. 5 8- 1 0. 8 4 (1H, m) 
ESI -MS (m/e) : 4 9 5 [M + H] 

mmm49 1 

6- (i-7-fe^bfP'J^>-2-^;U) -2-bfU5?> -2-^;P-5- 
(4- (2-^XZiJl/) -1H-^>^S^/HV 
4- (2-fI-Jl/) 7x/-;l/£ffl^T, 3 3 8 (Xg5) £H* 

l HNMR (CDC 1 8 ) 6:1- 05-2. 45 (7H, m) , 3. 40-4. 
00 (2H, m), 5. 10-5. 60 (1H, m) , 6. 80-8. 00 
(11H, m) , 8. 30-8. 50 (1H, m) . 8. 50-8. 80 (1 
H, m) 

ESI -MS (m/e) :48 1 [M + H] 
MMM4: 9 2 

2 - ( 4 - ( ( 6 - (1 -7-fe^b?PUS?>-2— ±M -2-lf'Jv>- 

2-^r;v- ih-^>xv 5— fjk) ££>Q 7x~;u) -1 

h— r VM! k^zJkz L 3 (2H) -> ? ^-> 

2- (4-kFD*y7i^) -IH-^V^Hhl, 3 (2 
H) -v^>£ffl^T, HJS#]3 3 8 (IS5) zmfc^Ufc . 
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•HNMR (CDC 1 3 ) 6:1. 05-2. 40 ( 7 H, m) , 3. 40-4. 
05 (2H, m) , 5. 0 5- 5. 6 0 (1H, m) , 6. 80-8. 20 
(12H, m) , 8. 3 0-8. 7 0 (2H, m) 
5 ESI -MS (m/e) : 5 44 [M+H] 

mMM49 3 

5 - (i-7-fe^;p-3-7;^atfDU> ? >-2--r;i/) -6- (4- 
»>;uw*n;» 7x;^-»- 2 -bf U^>- 2 ^Qkz l H-^>X-f ^ 

10 ^^fVt^-B 

»4 9 0 (184) T#£tlfc N~ (4- (1-7*^-3-7^* 

7? J? VTZt-U^-B £fflV>T, H«J4 9 0 (X@5) <h|p]#©7ji£, 

15 *«»6H#ibT#fc. 

'HNMR (CDC 1 8 ) 8:1. 80-2. 45 (5H, m), 3. 05 a 
nd 3. 08 (3H. s), 3. 61-4. 31 (2H, m) , 5. 0 8- 
5. 5 4 (2H, m) , 7. 0 3 - 7. 8 0 (5H, m) , 7. 8 1-7. 9 
7 (3H, m) , 8. 33-8. 43 (lH,m), 8. 60-8. 68 (1 

20 H, m) , 1 0. 5 2- 1 0. 7 5 (1H, m) 
ESI -MS (m/e) : 49 5 [M + H] 

mMM4 9 4 

6- (l-7-fc5P;l/tfP'J> ? >-2--Ot/) -5- (4- (5-^f^-lH 
25 7i/^'» -2-fcfUS?>-2-- 01/-1H- 

4 - (5-^f)V-lH-rb7^-l-^iW 7x/-JV^^T, 

^»j3 3 8 (x©5) ti^iom zn\zmvtt&x\tz-tit>tft&t 
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J HNMR (CDgOD) (5:1.91 and 2. 1 5 (t o t a 1 3H, 
each s), 1. 97-2. 20 (3H.ni), 2. 22-2. 58 (1 
H, m), 2. 63 and 2. 64 (total 3H, each s), 
' 3. 62-4. 00 (2H, m) , 5. 34-5. 42 (1H, m) . 7. 2 
5 2-7. 68 (7H, m) , 7. 94-8. 05 (1H, m) , 8. 30 (1 
H, t, 3 = 7. 8Hz), 8. 76 (1H, brs) 
ESI -MS (m/e) :48 1 [M + H] 



H»J4 9 5 

10 JL^JV 5- ( (6- (l-7-fe^tfPUv>-2— fik) -2-fcfU3? 

>-2—i)v- iH-^>x-r$^v-jt--5-^;^) tfu^>- 

3 3 8 (XS5) tra«©*J*, HtlK:»Cfc^X«c:n6.a:#ffii:*iia* 
15 ^frii^^J;^ ^^#J^fe@^fcbT#fe. 

'HNMR (CDC 1 3 ) 3:1. 30-1. 50 (3H, m) , 1. 50-2. 

50 (7H, m) , 3. 5 0-3. 9 0 (2H, m) , 4. 35-4. 60 
(2H, m) , 5. 10-5. 45 (1H, m) ,-6. 90-7. 7 0 (4H, 

m) 7 . 80-7. 95 (1H, m) , 8. 00-8. 20 ( 1 H, m) , 
20 8. 30-8. 80 (3H, m) , 10. 60-1 1. 20 (1H, m) 

ESI -MS (m/e) : 47 2 [M+H] 

%MM4 9 6 

6- (l-7tt)V\£uVi?>-2-'()V) -5- (4-tf75?>-2-^ OV 
25 7i/^y) -2-£U^>-2— ()V- 1H-^>XVS^/-^ 

4-K55?>-2- f;W7xy-;W^ffiViT, ili3 3 8 (Xg5) 
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X HNMR (CDC 1 s ) 5:0. 80-2. 40 (7H, m) , 3. 60-3. 

9 0 (2H, m) , 5. 2 0- 5. 6 0 ( 1 H, m) , 6. 8 0-8. 0 5 
(8H, m) , 8. 3 0-8. 8 0 (4H, m) , 8. 90-9. 10 (1H, 
' m) , 1 0. 4 0-1 0. 8 0 (1H, m) 
5 ESI -MS (m/e) :4 7 7 [M + H] 

mnM4 9 7 

6- (l-7±?)HZ£iVi?>-2—i)V) -5- (1H-OH1/-5- 
ljk^±>0 -2-b°Ui?>-2 — (JV- lH-^>X-f5^;-JV 

io ih — r >f— 5 --t-ji^m^x, nmms3 8 (urns) tmuo 

X HNMR (CDC 1 8 ) 6:1. 20-2. 40 (7H, m), 3. 60-4. 
00 (2H, m), 5. 20-5. 60 ( 1 H, m) , 6. 40-6. 60 
15 (1H, m) , 6. 80-8. 00 (7H, m), 8. 20-8. 50 (2H, 
m) , 8. 5 0-8. 8 0 (1H, m) 
ESI -MS (m/e) :4 3 8 [M + H] 

||f|4 9 8 

20 (2- (2- (5- ( (2 '-7MDb'7x^-4-f;i/) Z 
2 - tf ij py- 2 1 H-^>X-T $ ?y-)V- 6 z^fjk) b°P U >? 

>-i --<;!/) 2L£2kX^> 
(IS 1 ) 

( 3 4 - tf P U s»- 2 -- f Jl/7x-;W 75>ziito^ 

25 HMM3 3 8 (18 2) T#E>tt£» 2- (4 -75 7 - 2 -7)V*U- 
7x"JW -t!oU^>-l-*;W#>Bft t-7WXfJH9g« 
X^;i/5 0mli^^;-Jl/5 Omlil«L *^T4^«-^^ 
. D-ymWl 0 0ml £in&, R**£MKT--l**«#Lfc. JgF«Efc«fflB 
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(182) 

2, 2, 2-hU7;Vtn-N- (3-7)V*U-4- (1- (hV7)V*U 
7±^)V) h°n'Jy>-2-'f;V) 7x-Jl/) 7t^5 HO^jJ 

(3-7MD-4-HD'J^>-2-^Jl/7irjl/) 75XMI2 0 
5 g0^DD*M2OOmlfflSl:, MTtf'Jy>3 9ml^h'J7Jl' 
tnSt*7Kti2 4m 1 £Jt#Jn;L, M^SSCT 3 0#H&#bfc. K 

10 (IS 3) 

2, 2, 2-b'J7Mn-N- (5-7Mn-2-rhO-4- (1- 
(h'J7Mn7t?;V) tfDU> ? >-2— 7i-W 7ir^ S b*CD<& 

2, 2, 2-bU7MP-N- (3-7;l/^P-4- (1- ( h U 7)V* 
15 D7t?;V) fcfDUv^-2— OP) 7i-;W 7t^$H2 8gH, 

^M5^mi 0 0ml EJS«ftMlCTll$W»#Lfc. RJ&JlltfcfczK 

D7^77^ (JRH*«:^*U->/lfflfex^;P=l 0/1) (r<kO*ffSS} 
(IS 4) 

t -y^V 2- (4-7$y-2-7MD-5--hD7x'jW HO'J 

2, 2, 2-hU7JVtD-N- (5-7Mo-2-^bO-4- (1- 
25 (hU7Jl/tn7t? : JW tfP U5?>- 2 7x~JU) 7**5 F2 9 
g©jh7tb'D77>15 0ml fcifcfc, 7K^T 1 lt*lltt h U <7 AtK 
i«15 0ml^M, JR*tt**MfcT5ll?Wii#Ufc. SSfcSJftiftfcX 
1 -7*3M!/2 3ml £Jgj?L 3 0#Ji#Ufc o S«**fffX 
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7^f- (Ilj§I:^>/SfXfJl/=5/l) fcT*it$}[U ^JSftl'&to 
(XS5) 

5 t -Zf?-)l> 2- (4-757-2- ( (2 ' -7Mok'7i^-4- f 

;W -5-nhP7x^;i/) bfpu v>- i -*;w#*'>v-ho-& 

t-T^U 2- (4-75;-2-7JWO-5--hD7x-;W tfP 
U^>- 1 -TJ^^^v^W-h 2 8 8mg0N, N-y^^WA75 H3 
10 mlllt, 2 ' -7 )V*U\?y x~)V- 4 -*-)\'2 0 Omg&tf&IfefcU 
7 A 1 8 4mg£JD;t, £l«£8 OffECT-»««^bfc. R*tt*IH*X 

7^- witA+tvifii^s/i) fc-atssu ^jb^hi 

15 **tfiH#tl/T#fc. 
(166) 

t-7?)V 2- (4, 5-i?757-2- ( (2 ' -7^tnf7x^- 
t 2- (4-757-2- ( (2 ' -7Mnl:7i-JV-4- 

20 -r;w) - 5 --ho7x-;i/) tfnys?>- 1 -#;i^*v-i/-b4 

1 0mg©^^7-Jl/5ml IPi7^--7^Htllml fciP*., 

»&£*JBEe3cU ^I£'>'J^>*7Ai'n7b^77^- (SHtftt: 

25 T#fc. 
(IS 7) 

5 - ( (2 , -7Mot , 7x-Jl/-4-'fJW -2-b°Uv>- 
2-- f 6 - tf n U v>- 2 — 1 H-^>X-f 5 jfV—JMD'&tie, 
t-7?)V 2- (4, 5-^757-2- ( (2 ' -7MDh'7xZ 



WO 2005/063738 PCT/JP2004/019843 

457 

)V-4 — <)V) 7x~;|/) k°PU v>- 1 -tDl^-yV-Y 2 5 5 

mg0^^;-Jl/5mlifc N- ( (IE) - tf U V>- 2 —OM^l/ 
» XX>J> (1M 1. 6mim Rj«£9 0S£ 

10 »*g : >7UU*s)\,k/*9 J-)\s/7> : E-7i\mm=2 0/1/0. 1)£ 
COS 8) 

(2- (2- (5- ( (2 '-7Moh'7x^-4-fJW - 

2 - tru s»- 2 — r;p- 1 h-^>x-t s^v-;u- 6 — r;w Hnuy 
15 >-i — r;w) -2-^yx^;w *^;i/7S>©M 

5- ( (2 , -7Mok , 7xr^-4-f» :**v0 -2-tf'Jv>- 
2— 4 )V-Q-\tuW>-2-' OV- lH-^>X-f 5^V-;i/3 7mg© 
tfU^>lml»*fc, N- (t-7h+^Mxjl/) -N-^WJy 
>19mg, 1- (3-^^^;V75/yDtf;i/) -3-X^;io&;W*5M5 
20 F • Hffltt!ft2 4mg«J)0^ > R««ftSafcT3«MBHB1sUfc. 

25 DD^l/A/^^y-jl/=10/l) fcTttfUU SjSfc£tl£#df6@#:<h 

'HNMR (CDC1 3 ) <5 : 1. 6 0 - 2. 6 0 (6H, m) , 2. 80-3. 
.05 (1H, m) , 3. 10-4. 00 (4H, ra) , 5. 20-5. 60 
( 1 H, m) , 6. 95-7. 70 (1 1 H, m) , 7. 75-7. 95 (1 
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H, m) , 8. 30-8. 50 (1H, m) , 8. 50-8. 70 ( 1 H, 
m) . 
ES I -MS (m/e) : 5 2 2 [M + H] 

5 mmm4 9 9 

6- (i-y-t^;vfcfPUy>- 2 -5- ( (6- (5-^5P;i/- 

n. 3. 41 -iSr*W7V-)\<-2-^ M b°U^>-3-^;i/) 

v0 -2-tfu> ? >-2— fjv-iH-^ >x-r 5 y 

6- (5-*^P;i/- [1, 3, 4] -^^77-^-2-^^) tfUv 
10 >- 3 -:t-;l/£J8^T, #US0!I3 3 8 CO§5) £11 ^tlH^C 

^NMR (CD C 1 3 ) (5 : 1. 4 0- 2. 4 0 (7H, m) , 2. 50-2. 
80 (3H, m) , 3. 5 0-3. 95 (2H, m) , 5. 05-5. 50 
15 (1H, m) , 6. 8 0- 7. 8 0 (4H, m) , 7. 8 0 -8. 0 0 (1H, 
m), 8. 05-8. 30 ( 1 H, m) , 8. 30-8. 50 (1H, m) , 
8. 50-8. 80 (2H, m) , 10. 50-11. 00 (1H, m) 
ESI -MS (m/e) :4 8 2 [M + H] 

20 mmm 500 

6- (1 -7-b^;l/bfnU> ? >-2— j)Vj - 5- ( (6- ( [1, 3, 

4] -my7'/-JV-2--fJI/) bf'Jv>-3— i)V) £jP>0 -2-fcf 

U V>- 2 — f )V- 1 H-^>X-f 

6- ( [i, 3, 4] -^-^itv7y-;w-2-^;i/) tru^>-3-^- 

25 jl/£ffi^T, «0>J3 3 8 (I*§5) <h|WU£(D;^ Ztl\zmVttmX\tZ. 

fee 

! HNMR (CD C 1 3 ) 5:1. 40-2. 40 (7H,m), 3. 50-3. 
95 (2H, m) , 5. 05-5. 50 (lH.m), 6. 80-7. 80 
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(4H, m) , 7. 8 0 - 8. 0 0 (1H, m) , 8. 0 5 - 8. 8 0 (5H, 
m) , 10. 50-11. 00 (1 H, m) 
ESI -MS (m/e) :46 8 [M+H] 

5 MMW 5 0 1 

6- (1 -7-fe9S)HfPUS?>- 2-<<)V) -2-&)i?>-2-<<)V-5- 
( 4 - fc: IU v > - 2 — OVy^y^rzy) - 1 H - ^ >X-Y 5 ££zlk 
4-HU5 5?>-2-^;k7xy-;P*fflViT, SfcJSfll 3 3 8 (Ig5) t 

*HNMR (CD 3 OD) 5:1.90 and 2. 13 (total 3H, 
each s) , 1. 94-2. 53 (4 H, m) , 3 . 62-3. 80 (1 
H, m) , 3. 80-4. 00 ( 1 H, m) , 5. 38-5. 46 ( 1 H, m 
), 7. 16-7. 5 6 (6H, m) , 7. 95-8. 0 4 ( 1 H, m) , 8. 
15 24-8. 33 (1H, m) , 8. 46 (2H, d, J =9. 0Hz), 8. 
70-8. 79 ( 1 H, m) , 8. 83-8. 85 ( 2 H, m) 
ESI -MS (m/e) : 4 7 7 [M + H] 

$mM 5 0 2 

20 1- ( (5- ( (6- (i-y-te^;i/ifaU^>-2--r;K) -2-b?u^ 
>-2--r;w-iH-^>X-f 5^/~^-5--i , ;i^ tf u s?>- 

1- ( (5 -k KD^>tru^>- 2 -- f;w tfpu"^>-2, 
5-v*>*m^T, mmnsss (is 5) tmmojjm, z.n\zm£tt 

X HNMR (CDC 1 3 ) 8:1. 80-2. 46 (7H, m) , 2. 74-2. 
86 (4H, m) , 3. 5 3 - 3. 9 0 (2H, m) , 4. 76-4. 87 
(2H, m) , 5. 18-5. 48 (1H, m) , 6. 7 6 - 7. 6 7 (5H, 
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m) , 7. 8 0-7. 9 1 (1H, m) , 8. 2 8- 8. 4 4 (2H, m) , 
8. 57-8. 67 ( 1 H, m) , 11. 0 7-11. 41 ( 1 H, m) 
ESI -MS (m/e) : 511 [M + H] 

5 MMM 5 0 3 

e- (i-7-b^;vb°ou> ? >-2— tik) -2-hu^>-2— r;p-5- 

( (6- (5- (m7MP^fjV) - [1, 2, 4] z^£22T±=±. 
-3--OV) £ VV>- 3 -lH-^>X-f^'/-ik 

10 6- (5- (hU7;i/^D^^;i/) - [1, 2, 4] -ttWTV-fr- 
Z-^M tf U5?>- 3-^— ;P§fflViT, HSSf!l3 3 8 (I*§5) £|WMt© 

^NMR (CD 3 OD) 6:1. 89-2. 54 (7H, m) , 3. 84-4. 
15 01 (2H, m) , 5. 32-5. 42 (1H, m), 7. 20-7. 80 ( 
4H,m), 7. 98-8. 03 ( 1 H, m) , 8. 24-8. 37 (2H, 
m) , 8. 60-8. 65 ( 1 H, m) , 8. 73-8. 80 (1H, m) 
ES I -MS (m/e) : 5 3 6 [M+H] 

20 mmm 504 

6- (1 -Tir^;i/t: 0 PU^>-2— (JV) -5- ( (6 pntfl) 
3 — T Jl^) - 2 — tf Ui^>— 2 — f Jl/— ih-^>xv 

6-^Pnlf U 5?>-3-*-;WftfflV»T, HWJ3 3 8 (1*15) 

25 ■fc'M&fcBfilBfteUTttfc. 

X HNMR (CDC 1 8 ) (5:1. 60-2. 60 (7 H, m), 3. 50-3. 
95 (2H, m) , 5. 10-5. 60 ( 1 H, m) , 6. 80-7. 70 
(5H, m) , 7. 80-8. 50 (3H, m) , 8. 50-8. 70 (1H, 
m) ,10. 60-11. 00(1 H, m) 
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ESI -MS (m/e) : 434 [M + H] 
§WH5 0 5 

• 6- (l-7-fe5P;HfPU^>-2-- OV) -5 - ( ( 6 -7*d^tf' J 

5 3 — f JP) -2-bfU^>-2--f;V- lHz^OXlJ^Azjk 

6-^atk°'Jy>- 3-:*-;i/£ffllvt, Hkf!l3 3 8 (IS 5) <hlRU§ 

X HNMR (CDC 1 3 ) 6:1. 60-2. 60 (7H,m), 3. 50-3. 
10 95 (2H, m), 5. 10-5. 60 (1H, m), 6. 80-7. 70 

(5H, m) , 7. 70-8. 00 (1H, m) , 8. 05-8. 50 (2H, 
m), 8. 50-8. 70 ( 1 H, m) , 10. 60-11. 00 (1H, 
m) 

ESI -MS (m/e) : 4 7 8, 4 8 0 [M + H] 

15 

mnw 5 0 6 

6- (l-7-tr^HDU^>-2— OlO -5- ( (6-^h^>£U^ 

>-3— £*>0 -2-bfu^>-2— r;u-iH-^>x-f$^v- 
2k 

20 6 b^tfUv^- 3 -*-;l/&fflV>Tv H»J3 3 8 (IS 5) t|W| 

'HNMR (CDC 1 s ) 0:1- 60-2. 60 (7H, m) , 3. 50-4. 
10 (5H, m), 5. 10-5. 70 (1H, m) , 6. 60-7. 70 
25 (5H, m) , 7. 7 0 - 7. 9 5 ( 1 H, m) , 7. 9 5-8. 10 (1H, 
m) , 8. 25-8. 45 (1H, m) , 8. 50-8. 70 ( 1 H, m) , 
10. 60-11. 00 ( 1 H, m) 
ESI -MS (m/e) : 4 3 0 [M + H] 
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mmm 507 

5- ( (2 ' -7;^atf7x-;v-4— ok) ^-^-» -6- (1- Uff 
>xj^n;i/) 2— Ok) -2-tfU>?>-2 — Qkz ih-^ 

5 ^WJ4 9 8 (IS 7) TM#&ftfc5- ( (2 ' - 7)V*U \L7 x~;i/- 

4 _^ ;1/ ) -2-t°u> ? >-2— r;v-6-tfpu^>-2-^r;i/- 

10 'HNMR (CDC 1 8 ) 6:1. 80-2. 20 (3H,m), 2. 20-2. 

50 (1H, m) , 2. 7 0-3. 0 0 (3H, m) , 3. 40-3. 80 
(2H, m) , 5. 10-5. 40 (1H, m) , 6. 90-8. 10 (12 

H, m) , 8. 30-8. 50 (1H, m) , 8. 50-8. 70 ( 1 H, 

m), 10. 50-10. 8 0 (1H, m) 
15 ESI-MS (m/e) : 5 2 9 [M + H] 

mMW 5 0 8 

2- (5- ( (2 ' -7;^ntf7xZi;i/.-4— <)V) ttzs) - 

2-^Uy>-2--f;i/- 1 H-^>X-f $ giAzikz 6 zzdM ^ y 2 
20 >- 1 -fl;M^r->w- h 

mmm4 9 8 (is 7) T?#sftfc5- ( (2 1 -7;p*aif7xn;i/- 

4—i)V) -t^y) -2-tfUv>-2--r;u-6-tfnUv>-2--i';u- 

25 VsMtLTftlt. 

X HNMR (CDC 1 3 ) 5:1. 80-2. 20 (3H, m) , 2. 20-2. 
50 (1H, m) , 3. 40-3. 80 (5H, m) , 5. 10-5. 40 
(lH,m), 6. 90-8. 10 (12H, m) , 8. 30-8. 50 (1 
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H. m) , 8. 5 0 - 8. 7 0 ( 1 H, m) , 1 0. 5 0- 1 0. 8 0 ( 1 H, 
m) 

ESI -MS (m/e) :5 0 9 [M+H] 

5 MMffl 5 0 9 

2- (5- ( (2 ' -7MDH7x^V-4--fJl/) 
>-2-^)V-lK-^>X^^/-)V-6-^M -N, N-¥*^)V¥ 

^Jfi^4 9 8 (187) T#e>*l&5- ( (2 ' -7JVtDk'7z^V- 

io 4— r;w -2-t!u^>-2-'i > ^-6-tfDU^>-2— -r;u- 

lH-^>X^5^/-;^ffl^T, HWJ3 3 6 (IS1) Rtf (182) 

a HNMR (CDC 1 3 ) <5 : 1 . 60-2. 20 (3H,m), 2. 20-2. 
15 50 (1H. m) , 2. 72 (3H, s) , 2. 84 (3H, s) . 3. 4 

0- 3. 80 (2H, m) , 5. 10-5. 40 ( 1 H, m) , 6. 90-8. 
10 (12 H, m) , 8. 30-8. 50 (1H, m) , 8. 50-8. 70 

(1H, m) , 1 0. 5 0- 1 0. 8 0 ( 1 H, m) 
ES I -MS (m/e) : 5 2 2 [M + H] 

20 

mmms 1 o 

1- ( (5 - ( (6 - (l-7-i!5 1 JVHDU^>-2-<JV) -2-bf'J^ 
>- 1H-^>XW$^ ; /"^- 5 **^) "bfU^>~ 

2- <C)V) *T)V) EPl)S?>-2-:fr> 

25 1- ( (5-hHD^vtfUv>-2-^;i/) tfoue?>-2-* 

>^ffl^x> nwj3 3 8 (i8 5) tmmvjj^ z.n\zmvtt&x\*z. 

X HNMR (CD C 1 3 ) (5:1. 80-2. 57 ( 1 1 H, m) , 3. 33- 
3. 89 (4H, m) , 4. 48-4. 64 (2H, m) , 5. 2 0-5. 5 
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1 (1H, m), 6. 77-7. 67 (5H, m) , 7. 77-7. 90 (1 
H, m) , 8. 2 7 - 8. 4 2 (2H, m) , 8. 5 6 - 8. 6 6 ( 1 H, 
m), 11. 16-11. 5 3 ( 1 H, m) 

' ESI -MS (m/e) :4 9 7 [M + H] 

5 

mums ii 

6- (1 -7iZ^;l/Hn'J^>- 2 -5- (4- (3-^^;u-i 

h- ri. 2, 4] - hU7^-;v-5--r;i/) 7x;^» -2-b°Uv 
>-2— fjkz iH-^>x-r$^/-Ji/ 

10 4- (3-^V-lH- [1, 2, 4] -bU7y-;P-5— f;W 7x 
/-;V£fflV>T, ^»J3 3 8 (185) fcW*CD^tt, ^nCTDfc^feX 

fc. 

'HNMR (CDC 1 3 ) 5 : 1. 76-2. 82 (1 OH, m) , 3. 50- 
15 3. 90 (2H, m) , 5. 13-5. 59 (1H, m) , 6. 64-8. 0 
4 (8H, m) , 8. 2 3-8. 6 4 (2H, m) 
ESI -MS (m/e) :4 8 0 [M + H] 

mmm 5 1 2 

20 6- (1- (^7MP7"b^) b°DU> ? >-2— jjV) ~ 5 ~ ( (2 ' - 

7J^ab < 7x^;i/-4— fjk) -2-bfU^>-2— r;u-iH- 
5?7;w*n»»*fflv>T, *M#iJ4 9 8 (x@8) ^Ui®#&> " Enfc*Pi; 

25 <h LTffc. 

'HNMR (CD C 1 3 ) 6:1. 80-2. 50 (4H, m) , 3. 60-4. 
20 (2H, m) , 5. 20-6. 20 (2H, m), 6. 90-8. 10 
(12H, m) , 8. 3 0- 8. 5 0 ( 1 H, m) , 8. 5 0-8. 7 0 (1 
H, m) , 1 0. 5 0- 1 0. 8 0 (1H, m) 
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ES I -MS (m/e) : 5 2 9 [M + H] 

mmm s 1 3 

• 2- (2- (5- ( (2 ' -7)\,OrU\i7x.-)V-4-'()V) ~2- 

5 gu 2 — f )V- 1 H-^>x-r $^v-;v- 6 -- ov) tra u v>- 

10 'HNMR (CD C 1 3 ) 5:1. 60-2. 40 (7H, m) , 3. 40-4. 
00 (2H, m) , 4. 0 5-4. 8 0 (2H, m) , 5. 10-5. 60 
(1H, m), 6. 90-8. 10 (1 2H, m) , 8. 30-8. 50 (1 
H, m) , 8. 50-8. 70 (1H, m) , 10. 50-10. 80 (1H, 
m) 

15 ESI -MS (m/e) : 5 5 1 [M + H] 

mmm 5 1 4 

(5- ( (6- (1 -7-lZ^;Vh°aU> ? >-2— (AS) -2-H'J> ? >-2- 
^-!H-^>XW5^/~;V-5-- Qk) HU^>-2— j )V) 

20 2L£Zn2k 

9 5Tfc5ttfcX3\>l/ 5- ( (6- (l-7t^HfD'Jy>- 

2—r;w -2-tru v>-2— f;w-iH-^>x-f 5— r 

;W KU$?>- 2-*;i/^'>U-h 9 0mg©fh7k KD77> 

2mllfc tK^T> 7jcm'fbU5 1 ^A7;V5x^A2 Omg^riP^, JKJfr$ 

7^f- (KieselgelTM60F2 54, Art5744 Wl^ft 
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X HNMR (CD C 1 3 ) 6 : 1. 6 0 - 2. 6 0 (7H, m) , 3. 50-4. 
00 (2H, m) , 4. 7 0-4. 8 5 (2H, m) , 5. 10-5. 60 
5 (1H, m) , 6. 80-7. 70 (5H, m) , 7. 70-7. 95 (1H, 
m) , 8. 3 0-8. 5 0 (2H, m) , 8. 5 0-8. 7 0 ( 1 H, m) 
ESI -MS (m/e) : 4 3 0 [M + H] 

mmm 515 

10 2- (2- (5- ( (2 ' -7;i/^nbf7xn;i/-4— OV) -2- 

yy- 2 -spy- 1 H-^>x-r s.w-)v- 6 -- r;v) u 

H»J5 1 3T#6ft&2- (2- (5- ( (2 ' -7MDh*7i-JV- 
15 q-s tfau> ? >- 1 — - 2 - t+VX^JI/ 7-fex-Mlmg 

^MIl^D7h^77^- (K i e s e 1 g e 1 TM6 0 F 2 5 4, A 
20 rt 5 7 44 {*)Vt>#M) ^ £ D Wfr))/k/*$J 1 0/ 1 ) \ZXm 

*HNMR (CDC 1 s ) 5:1. 40-2. 50 (4H, m) , 3. 40-4. 
20 (4H, m) , 5. 0 5- 5. 7 0 (1H, m) , 6. 90-8. 10 
( 1 2 H, m) , 8. 30-8. 50 ( 1 H, m) . 8. 50-8. 70 (1 
25 H, m) , 10. 5 0-10. SO ( 1 H, m) 
ES I -MS (m/e) : 5 0 9 [M+H] 

. H»J 5 1 6 
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6- (i-y-feg^tfaUv>-2— -OP -5- ( (6- MMi 

)U H'J^>-3--i > ;V) -2-bfU^>-2-^;l/-lH-^>7: 
&««5 14T!#&Hfc (5- ( (6- (l-Ttt)V\ZnVV>-2-' f 

5 -2-eu> ? >-2— f;i/-iH-^>x-f5^/-;u-5-^ r;w 

tJUy>-2HJW ^^;-JH7mg£D^DD*Jl/Alml^fl:, 
MTf7 (2-^ b^Sr->X^Jl/) 75/1i-Jl/77-hU7D7^ HO. 0 5 

10 htco «^«t- #5n&«miW*ii'07b^77^- (K 
i e s e 1 ge 1 TM6 0F2 54, Art5744 WWftSSt) > ?UU 

! HNMR (CDClj) 6:1. 60-2. 60 (7H, m), 3. 50-4. 
15 0 0 (2H, m) , 5. 0 5- 5. 6 0 (3H, m) , 6. 80-7. 70 

(5H, m) , 7. 7 0-7. 9 5 (1H, m) , 8. 3 0- 8. 5 0 (2H, 
m) , 8. 50-8. 70 ( 1 H, m) , 10. 60-11. 00 ( 1 H, 
m) 

ESI -MS (m/e) : 43 2 [M+H] 

20 

mmms 1 7 

6- ( 1 P U> ? >- 2 -4)V) -5- ( (6- (3 

ri. 2. 41 -^■fr$?7i/-;i'-5-^;io fcfu^>- 3-V;w 

is) -2-b°'Jv>-2— OP- lH-^>X-f $£2r^k 
25 6 - (3 -^3MI/[l, 2, 4] -tWT^-^- 5 — f ;W) fcTU^ 
>-3-*-;W*fflViT, WJ3 3 8 (IS 5) fcW«©^», HtlfcipD 

'HNMR (CDC 1 8 ) 6:1. 65-2. 57 (1 OH, m) , 3. 48- 
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3. 93 (5H, m) , 5. 17-5. 52 (1H, m) , 6. 8 2-7. 6 
7 (7H, m), 7. 80-7. 91 (1H, m) , 8. 34-8. 4 4 (1 
H, m), 8. 57-8. 67 (1H, m) , 11. 32-11. 68 ( 1 H, 
m) 

5 ESI -MS (m/e) : 48 2 [M+H] 

nmm 5 1 8 

6- (1 -7-tr^;i/bfau^>-2--r;i/) -5- (4- (i-z^v-ih 
10 ^>XdA£±z>k 

WJ3 3 8 ass) tmm<Dj5&* z:ti\zmvitjsmx\tznt>£ft&£ 

'HNMR (CD C 1 3 ) <5:1. 83-2. 40 (7H, m), 3. 58-3. 
15 9 0 ( 2 H, m) , 4 . 1 5 and 4. 19 (total3H, each 
s), 5. 16-5. 48 (1H, m) , 6. 93-7. 78 <7H, m) , 
7. 80-7. 91 (1H, m) , 8. 34-8. 42 (1H, m) , 8. 5 
6-8. 65 (1H, m) 
ESI -MS (m/e) : 481 [M + H] 

20 

mmm 5 1 9 

5_ ( (6 - (i-7tt)V\ZW)i?>-2-'()V) -2 2-' f 
25 5-tHo^->-N-^5 1 ;l/bfU> 5 >-2-*;^^1t^ KSfflViT, MM 

M3 3 8 (is 5) tra*o*i*, nn^jpufc^xttcin&t^i&a 

iHNMR (CDC 1 3 ) 5:1. 60-2. 50 (7H, m) , 2. 90-3. 
10 (3H, m) , 3. 5 0-4. 0 0 (2H, m) , 5. 05-5. 50 
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(1H, m) , 6. 80-7. 70 (3H, m), 7. 70-8. 00 (2H, 
m), 8. 10-8. 50 ( 3 H, m) , 8. 50-8. 70 ( 1 H, m) 
ESI -MS (m/e) : 4 5 7 [M + H] 

5 m&m 5 2 0 

3- (5- ( (6- (l-7-fef;i/bfPl)v?>-2-^JP) -2-tfU^>- 
lH-^>X-f $^7-^-5— fjk) tf U v ? >- 2 — f 

;0 -1, 3-^»7U^>-2-^-> 

3- (5-tFD^yHU^>-2-^JH -1, 3 U *»- 
10 2-*->£ffl^T\ IPJ3 3 8 (Xg5) nnfclpUfc*« 

J HNMR (CDC 1 3 ) 6:1. 60-2. 50 (7H, m) , 3. 50-4. 
00 (2H, m) , 4. 10-4. 35 (2H, m) , 4. 40-4. 60 
15 (2H, m) , 5. 2 0 - 5. 6 0 (1H, m) , 6. 8 0-7. 7 0 (4H, 
m) , 7 . 7 0 -8. 0 0 ( 1 H, m) , 8 . 10-8. 50 (3H, m) , 
8. 50-8. 70 ( 1 H, m) , 10. 70-11. 10 ( 1 H, m) 
ESI -MS (m/e) :48 5 [M + H] 

20 «#l 5 2 1 

6- (l-Ttt)\'VW)i?>-2-<<M -5- (6-^;i/tfU^>- 

2k 

6-^^;i/tfU^>-3-^^-^^fflV^T> HWJ3 3 8 (Ig5) tm 

'HNMR (CDC1 3 ) 6:1. 20-2. 50 ( 1 0 H, m) , 3. 50- 
.4. 00 (2H, m), 5. 20-5. 60 ( 1 H, m) , 6. 80-8. 0 
0 (6H, m) , 8. 2 0- 8. 7 0 (3H, m) 
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ESI -MS (m/e) : 43 0 [M + H] 

mmm 522 

' 5- ( (6- (i-T J t : ?)WuVi?>-2-<<)V) -2-tfU5^>-2 — f 

10 ^NMR (CD3OD) 6:1.89 and 2. 14 (total 3H, 
each s), 1. 96-2. 20 (3H, m) . 2. 32-2. 54 (1 
H, m) . 3. 63-3. 90 (2H. m) , 3. 93 (3H, s), 5. 3 
7-5. 41 (1H, m) , 7. 20-7. 57 (3H, m), 7. 92-8. 
03 (2H, m) , 8. 30 (1H, t, J = 8. 4Hz), 8. 65-8. 

15 67 (1H, m) , 8. 74-8. 78 (1H, m), 8. 89-8. 92 ( 
1H, m) 

ESI -MS (m/e) : 4 5 8 [M + H] 

migys 2 3 

20 6- (!-7-fe5 1 ;UbfnU> ? >-2— fjk) -5- ( (6- Oj±ik££) g 
'J S^>- 3 — r;V) -2-tf'J^>-2— ov-iH-^>x-(^y 

B-^fmif'Jy^-S-t-Mffl^T, HWJ3 3 8 (XS5) t 

25 mmfc&mzmM&m&tLTmco 

*HNMR (CDC 1 8 ) 5:1. 60-2. 70 (1 OH, m) , 3. 50- 
4. 00 (2H, m) , 5. 20-5. 60 (1H, m) , 6. 80-8. 1 
0 (6H, m) , 8. 2 0-8. 5 0 (2H, m) , 8. 5 0 -8. 7 0 (1 
H, m) , 10. 70-11. 10 (1H, m) 
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ESI -MS (m/e) :44 6 [M + H] 

mmm 524 

' 6- (l-7-fe^;VbfPU^>-2--f;i/) -5- (4- (l, 3~v^ 

5 jv-ih- [1. 2, 4] -HJ7i/~;v-5-- r;i/) 7i;^-» - 2 — tf 

ijy>- 2— f;i/~ lH-^>^5^7"^ 

4- (1, 3-^fjv-iH- [1, 2, 4] -HJ7V-;W-5— -f 
;W :7x/-;v£fflv>T, MM3 3 8 (XS5) fcfflUKzmk ^tin^D 

10 t ur#fc. 

'HNMR (CDC 1 3 ) 6:1. 79-2. 2. 53 (1 OH, m) , 3. 5 
0-3. 90 (5H, m) , 5. 19-5. 30 (1H, m) , 6. 87-7. 
66 ( 5 H, m) , 7. 77-7. 91 ( 1 H, m) , 7. 96-8. 10 
(2H, m) , 8. 33-8. 43 (1H, m) , 8. 56-8. 67 (1H, 
15 m), 10. 82-11. 08 (1 H, m) 
ESI -MS (m/e) : 494 [M+H] 

mmm 525 

6- (i-7-fe^;nfau^>-2-<;t/) -5 - (4- (1. 5-v*^ 

20 J1/-1H- [1. 2, 4] -HJ7y-;i/~3— Ok) 7x^-» -2-H 
4- (1, [1, 2, 4] -hU7y-^-3--T 

;u) 7i;-J^ffl^t, «f0 3 3 8 (xg5) ^^©^/cintspD 

25 t LTftfc. 

X HNMR (CDC 1 s ) 6:1. 79-2. 53 (1 OH, m) , 3. 50- 
3. 90 (5H, m), 5. 19-5. 30 (1H, m), 6. 87-7. 6 
6 (5H, m), 7. 77-7. 91 ( 1 H, m) , 7. 96-8. 10 (2 
H, m) , 8. 3 3 - 8. 4 3 ( 1 H, m) , 8. 5 6 - 8. 6 7 (1H, 



f 
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m) , 10. 82-11. 08 (1 H, m) 
ESI —MS (m/e) :494 [M+H] 



1 mmm 526 

5 6- (1 - 7t^lfPUy>-2- Uk) -5- ( (2 '-7MDfc'7i 
- ;1/ _4_^ ;l/ ) -2-lf7^>-2— fikz 1H-^>X-T5^ 

HWJ3 3 8 (1*12) T#£ftfc2- (4-7^;-2-7Mn-7i 
-t°aU>>>- l t - 7*^HXfJK 
10 2 ' -7^ □fc*7x-;i/-4-:t-;i<'£ffl^T, *«J3 3 8 

(x@3) (is 5) iiwiiio^ ^nn^c^sx^^ns-h^ 

X HNMR (CDC 1 3 ) 5 : 1. 2 0- 2. 5 0 (7H, m) , 3. 50-3. 
95 (2H, m), 5. 10-5. 60 ( 1 H, m) , 6. 80-7. 80 
15 (10 H, m) , 8. 50-8. 90 (2H,m), 9. 40-10. 00 
(1H, m) , 1 0. 5 0- 1 1. 2 0 (1H, m) 
ESI -MS (m/e) : 494 [M + H] 

nmm 527 

20 6- (1 -y-b:5P;i/b:aU-7>— 2— i )V) -5 - ( (5-^DPk°Uy>- 
3 _^;i / ) -2-HU^>-2— f;i/-lH-^>X^$^V-^ 
5-^PD-3-t:U> ? /-;i'&fflViT, mmM3 3S COS 5) tW\B(D 

25 : HNMR (CD 3 OD) 6:1.89 and 2. 15 (total 3H, 
each s), 1. 94-2. 20 (3 H, m), 2. 29-2. 49 ( 
1H, m) , 3. 6 2 - 3. 9 7 (2H, m) , 5. 3 2- 5. 4 0 (1H, 
m), 7. 17-7. 6 3 (4H, m) , 7. 94-8. 0 4 (1H, m) . 
8. 26-8. 41 (3H. m) , 8. 73-8. 79 (1H, m) 



■ 
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ESI-MS (m/e) : 4 3 4 [M+H] 

mmm 528 

• i- (5- ( (6- (l-7-fe5P^tfPU^>-2— fM -2 -fc?U$?>- 

;v) tfnU> ? >-2-^-> 

1- (5-t FD^->tfU^>-2— f;i/) tfO«J v>-2-^>£fflViT, 
H5SF4 3 3 8 (X@5) ^l^im©^ ^nic2pDfc^X«-tl&i:S^i 

£»£:bi*£ £ tie «k d > mmit^m^m^mmtLxmtco 

10 X HNMR (CD C 1 3 ) (5:1. 7 9 - 2. 4 3 (9H, m) , 2. 5 8-2. 
7 1 (2H, m) , 3. 5 3-3. 8.9 (2H, m) , 3. 9 8-4. 17 
(2H, m) , 5. 21-5. 57 (1H, m) , 6. 7 7 - 7. 5 7 (4H, 
m) , 7 . 7 4-8. 6 6 (5H, m) 
ESI-MS (m/e) :4 8 3 [M + H] 

15 

mmm 529 

6- (l-T-fe^;i/tfa'J^>-2— Ok) -5- ( ( 6-^^Jl/tfUv ? >- 

iHNMR (CDC 1 3 ) 6:1. 60-2. 60 (10 H, m), 3. 50- 
3. 95 (2H, m) , 5. 2 0- 5. 6 0 (1H, m) , 6. 65-7. 8 
0 (4H, m) , 8. 2 0-8. 4 0 (1H, m) , 8. 5 0-8. 7 0 (2 
25 H, m) , 9. 5 0 - 9. 7 0 (1H. m) . 1 0. 6 0- 1 1. 4 0 (1H, 
m) 

ESI-MS (m/e) : 415 [M + H] 



mmm 5 3 0 
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6- (l-7tfJVHnUi;>-2-f;l/) -5- ( (6- ( [l, 2, 
4] -**W7V-)V-3-'()V) tf'JS?>-3-^) £*±) -2-tf 

6- ([i, 2, 4] -^u-^7y-;i/-3— r;w tfU^>-3-^- 

5 ;W£fflWt, HJ&«3 8 (XS5) <h|wU£©;m iin^Dfc^&Xteil 

'HNMR (CDClj) (5:1. 80-2. 43 (7H, m) , 3. 57-3. 
92 (2H, m) , 5. 19-5. 46 (1H, m) , 6. 98-8. 43 
( 7 H, m) , 8. 55-8. 87 ( 3 H, m) , 10. 53-10. 74 
10 (1H, m) 

ESI -MS (m/e) :46 8 [M+H] 

mmm 5 3 1 

6- (i-7-fe^;i/b°PU^>-2--r;i/) -5- (4- u, 

15 -)V-4--i)l) 7i7^» -2 -If U^>-2-<;P- lH-^>X-f$ 
4- (1, 3-^W N /->'l/-4--r;i/) 7x/-;i'£/HVvt\ HWJ3 3 

8 (ig5) tmmo^m. z\n\zmcft^mx\tz\n^t^mt^m.^t> 

20 X HNMR (CD3OD) 6 : 1. 8 9-2. 2 0. (6H, m) , 2. 28-2. 
50 (1H, m) , 3. 62-4. 00 (2H, m), 5. 39-5. 50 ( 
lH,m), 7. 12-7. 53 ( 5 H, m) , 7. 80-7. 89 (2H, 
m), 7. 93-8. 04 ( 1 H, m) , 8. 24-8. 33 (3H,m), 
8. 70-8. 79 (1H, m) 

25 ESI -MS (m/e) :4 6 6 [M+H] 

^»5 3 2 

6- (l-7-fe^h°PU^>-2— i)V) -5- ( (6-?aDh°Uv>- 

3-rOk) -2-\j?vy-2— fjp-iH-^>x-fs^M 
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6-£DDtfU^>-3 -:t-;V£/BV>T, MMM 5 2 6 tmWt<Djj&, £ 

' ] HNMR (CD C 1 3 ) 6:1. 60-2. 60 (7H, m), 3. 50-3. 
5 95 ( 2 H, m) , 5. 20-5. 60 (1H, m) , 6. 65-8. 30 

(5H, m), 8. 40-8. 70 (2H, m) , 9. 50-9. 70 (1H. 
m), 10. 60-11. 60 (1H, m) 
ESI -MS (m/e) :4 3 5 [M + H] 

io mmm 533 

6- (!-7ir5 1 ^bfaU> ? >-2-^;V) -5- (4- (2-^fJV-2H 

-rh7^- 5--r;v) 7i;^» - 2 2-^-1 h- 

4- (2-/f;i/-2H-f h7y-JV-5-fJW ^x^-^SfflVsT, 

l HNMR (CD3OD) (5:1. 90-2. 19 (6H, m) , 2. 27-2. 
51 (1H, m) , 3. 61-4. 00 (2H, m) , 4. 43 and 4. 
44. (total 3 H, each s), 5. 38-5. 46 (1 H, m), 
20 7. 2 3 (2H, d, J = 8. 6Hz) , 7. 2 4-7. 6 0 (2H, m) , 
8. 11-8. 19 ( 2 H, m) , 8. 67-8. 70 ( 1 H, m) , 8. 7 
7 (1H, brs) , 9. 46 (1H, d, J = 8. 6Hz) 
ESI -MS (m/e) : 4 8 2 [M + H] 

25 m&m 5 3 4 

6- (i nv) -5- ( (e-^a^bfu^/- 
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iHNMR (CDC 1 s ) 6:1- 60-2. 50 (7H,m), 3. 60-3. 
95 (2H, m), 5. 20-5. 50 ( 1 H, m) , 6. 80-8. 40 
(5H.ni), 8. 50-8. 80 (2H, m) , 9. 50-9. 70 ( 1 H, 
5 m), 10. 40-11. 10(1 H, m) 

ESI -MS (m/e) :4 7 9, 4 8 1 [M + H] 

mmm 535 

5- (l-7-fe^-3-7;^Ptfn'J^>-2-^;i/) -6 - (4- Q< 
10 *>7s)V*-)l) 7x/^$/)-2-tfU^>-2— OV-1 H~ ^>X-T$^ 

HJ£^J4 9 3Tl#£»ttfc, 5- (l-7ir^;i/-3-7;^DtfPU^>- 

2— r;i/) -6- (4- u*>7jw*-;i') 7x;+-»-2-ifu^>-2 

15 H*7A (CH I RALPAK AD 2cm*X2 5cmL WtMf 
Iflftft) , ilffi : A^t>/X^ ; - JV/yX W S > = 4 0 / 6 0 / 
0. 1, mm: lOml/min) fcT###*yU X+>^T7-A (&&B# 
m: 10. 5m in), &X*X:+/9^?-B (ft$l$m : 19. Omin) § 

20 X^->5 1 ^— A 

ESI -MS (m/e) :4 9 5 [M+H] 
X+>^:T?-B 

ESI -MS (m/e) : 4 9 5 [M + H] 

25 mmm 536 

6- (l-T±?)WuVz?>-2-'()V) - 5- ( (6- (l-^^P-l 
H-fh7 V^zJk —5 — f JP) h°Uv>-3— rjlO ££>0 ~2-tfUv> 

6- (i-^;i/-iH-fh7y-;i/-5-fjw hu^>-3-^-;w 
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! HNMR (CD3OD) 6:1. 88and2. 02 (t o t a 1 3H, ea 
" chs) , 1. 93-2. 2.0 (3H, m) , 2. 2 8- 2. 5 0 (1H, m 
5 ), 3. 60-4. 00 ( 2 H, m) , 4 . 47and4. 48 (total 

3H, eachs) , 5. 3 2- 5. 4 2 (1H, m) , 7. 22-7. 7.0 
(4H, m) , 7. 9 5 - 8. 0 2 (1H, m) , 8. 2 5 - 8. 3 2 (2H, 

m), 8. 61-8. 64 (1H, m) , 8. 73 (1H, brs) 

ESI -MS (m/e) :4 8 2 [M + H] 

10 

mmm 537 

6 - (1 -7-b^;vHnu^>- 2 --r;v) -5 - ( ( 6- (i-^jv-i 
-2--01/-1H- ^ yx± % ^V-;v 

15 6- (l-^fJV-lH-fh5^-5-^JW KUS»-3-*— * 

ct\z&y. mm<k£®z&&&fe t ut#&. 

X HNMR (CD3OD) 6:1. 91and2. 16 (t o t a 1 3H, ea 
chs), 2. 00-2. 20 (3H, m) , 2. 38-2. 55 ( 1 H, m 

20 ), 3. 63-4. 01 ( 2 H, m) , 4. 50and4. 51 (total 
3 H, eachs), 5. 35-5. 44 ( 1 H, m) , 7. 33-7. 60 
(2H, m) , 7. 6 6 - 7. 7 3 ( 1 H, m) , 8. 2 7- 8. 3 4 (1H, 
m) , 8 . 6 5 - 8. 6 7 ( 1 H, m) , 8 . 71-8. 73 ( 1 H, m) , 
8. 78-8. 80 (1H, m), 9. 48-9. 50 ( 1 H, m) 

25 ESI -MS (m/e) :48 3 [M + H] 

$mffl 5 3 8 

6 - (1 -7-fe^;i/fcfaU^>-2--f;^) -5- ( (6- (2-^;i/-2 
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- 2 — f )]/- 1 H-^>7,V5^/^ 
6- (2-^fJV-2H-rh7 1 /^-5-<iW t!U^>-3-^-;V 

Afflux, «fii3 3 8 (xss) £iwui©£&> cn^spcfc^sxttJin 

5 ! HNMR (CD 3 OD) 6:1. 91-2. 20 (6H, m) , 2. 33-2. 
52 (1H, m), 3. 60-4. 00 (2H, m) , 4. 48-4. 90 ( 
3H, m) , 5. 3 7 - 5. 4 4 (1H, m) , 7. 2 2-7. 6 8 (4H, 
m) , 7. 97-8. 0 4 (1H, m) , 8. 19-8. 23 ( 1 H, m) , 
8. 25-8. 31 (1H, m) , 8. 55-8. 59 ( 1 H, m) , 8. 7 

10 4 ( 1 H, b r s ) 

ESI -MS (m/e) : 4 8 2 [M + H] 

$mms 3 9 

6- (1 -y^%\iU^Vy-2-^)V) -5- (4- (5-^^-lH 
15 h 7 l—OIO 7i^'» -2-£7^>-2-^;i/-lH- 

20 1 HNMR (CD3OD) 6:1. 91and2. 16 ( t o t a 1 3 H, ea 
c h s ) , 1. 96-2. 20 ( 3 H, m) , 2. 33-2. 5 4 ( 1 H, m 
), 2. 6 3 a n d 2 . 64 ( t o t a 1 3 H, eachs), 3. 64-4. 
00 ( 2 H, m) , 5. 38-5. 43 ( 1 H, m) , 7. 32- 7. 57 ( 
4H,m), 7. 61-7. 68 (2H, m) , 8. 70-8. 73 (1H, 

25 m) , 8. 78-8. 80 (1H, m) , 9. 47-9. 49 ( 1 H, m) 
ESI -MS (m/e) : 4 8 2 [M+H] 

ggjj&ft 5 4 0 

6- (l-7tt)V\ZuVz?>-2—4)\>) - 5- ( (6- (!H-tf7l/- 
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jv— i — f jv) tf'jv>-3--r;v) -2-tfu vy-2--ov-i 
H-^>x-rs?v-;p 

' £13 3 8 (is 5) fcH*©;m cnfcjpi;fc^x«iin&i:^^sffl. 

X HNMR (CDC 1 8 ) 5:1. 67-2. 48 (7H,m), 3. 50-3. 
92 (2H.ni), 5. 14-5. 57 (1H, m) , 6. 41-6. 50 
(1H, m) , 6. 8 0 - 8. 0 3 (7H, m) , 8. 17-8. 67 (4H, 
m) , 11. 00-11. 11. 27 ( 1 H, m) 
10 ESI -MS (m/e) : 46 6 [M + H] 

mmm 5 4 1 

6- (l-7-fc^;l/b?DUv?>-2— Ijk) -2-tfUv>-2--f;i/-5- 
( (6- (1H- [1, 2, 4] - YVTV-fr-l-'UV) bfU^>-3- 

15 ijk) - iH-^>x-r$^/-;i/ 

6- (1H- [1, 2, 43 -h'J7^-l--fJV) t!U^>-3- 

;h£ev>t, *««3 3 8 (is 5) tmu<Dij&, cnizmvttmx 

20 'HNMR (CDC 1 3 ) 5:1. 62-2. 4 5 (7H, m) , 3. 52-3. 
90 ( 2 H, m) , 5. 20-5. 55 ( 1 H, m) , 6. 79-8. 68 
(10H, m) , 9. 02-9. 13 ( 1 H, m) , 11. 17-11. 52 
(1H. m) 

ESI -MS (m/e) : 4 6 7 [M + H] 

25 

mmm 542 

5- (4- (2-^^Jl/-2H-xh7y-;i/-5— t )V) 7x7^/) ~2 
- tf u : Jy- 2 6 - fcf P U 2 — f 1 H-^>X-f $^V- 
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4- (2-^fJV-2H-Th7 , /-JH5-f;W 7 x J -;]/£fflV>T> 
&JS0U6 2 (IS 2) ~ (187) «h|«&#&T#£>n£5- (4- (2 
-^-2H-ff7 , /-;V-5-'fJW 7i;+y) -2-tf'Jv>-2 
' -^;i/-6-tfPU> ? >-2— T;i/-lH-^>X-f 5^/-;W5 9. Omg 
5 ft, 3fc*^«ffl*7A (CHIRALPAK AD 2 c m<f> X 2 5 c mL ( 

^<-fe;i^fb*i*tt«) , : x^y-;v/2-7oAV-;i//> ? x^ 

75 > 2 5/7 5/0. 1 > ^El: 12~18ml/min) CT^fJ 

(fiMWW : X7 V >^V-A 13. 5min, It>W-B 30. 
10 8min, CHIRALPAK AD 4. 6 mm* X 2 5 0 mraL (^f-fe 
;Ht¥l*B:«) , M : I^;-jV/2-yD/V-;V/^I^V75> 
2 5/7 5/0. 1, SGS: lml/mi n) 

H»J5 4 3 

15 6- (l-7-b^;i/b!nU^>-2-^;i/) -5- (4- (2-^;i/-2H 

-fh?^-5-^ oio 7x;^» -2-bfu^>-2— r;w- ih- 

HSS0I5 4 2"T?ffl.Sftfc5- (4- (2-^-2H-fh7^HI/-5 
-- f;W 7x/^» -2 -If Vi?>-2-4)V-6-WVi»-2-* (JV 
20 - 1 H-^>X-f 5^7— ;P It>ft"7-A2 4. 7mg©^POTjN;i/A 
1 m 1 ®mz, MfcBWl 0 . 0 0 6 m 1 £ in*., EJSttfc^MT? 1 0 ftmWfc 

(KieselgelTM60F254, Art5744 (*)V9%M) , 2 

uwfcfrk/** ; -)V= i o/i) fcTJBfiu m^o*?;^©! 

25 OSefiH#tUT»fc. 

'HNMR (CD 3 OD) a : 1. 9 0- 2. 2 0 (6H, m) , 2. 24-2. 
49 (1H, m) ,' 3. 66-4. 00 (2H, m), 5. 37-5. 46 ( 
1H, m) , 7 . 12-7. 60 ( 5 H, m) , 7 . 9 4-8. 0 4 ( 1 H, 
m), 8. 04-8. 2 0 (2 H, m) , 8. 29 ( 1 H, t . J = 8 . 2H 
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z) , 8. 68-8. 78 (1H, m) 
ESI -MS (m/e) : 481 [M + H] 

nmm 544 

5 6- (1 -7iT^;HfPU S J>- 2 — f ;M -5- (4- (2-^-2H 
-^h^y-^-5-<;i/) 7i;^» -2-tfU^>-2-YJV-lH- 

4 2T#S>nfc5- (4- (2-^^-2H-fh7 x /-;H5 
— r;W) 7i/^) -2-HUv>-2 — r;P-6-t!DU> ? >-2— fJl/ 
io - 1 H-^>X--f 5^tV— ;V it>ft"7-B3 0. 9mg©^nD7i>;i/A 
lml«, M&mmo. 0 0 7ml£;&n;ifc^> R««SaSfiT?l O^M 

- (KieselgelTM60F254, Art5744 (*;i^*fcS?) > 

?uuft)i&/*& ; -)v= lo/i) t-cfitsu %m4k&<yo<D*7)\'fc<D 

15 l^£6fiH#<hLTt#fc 0 

ESI -MS (m/e) : 481 [M+H] 

5 4 5 

5- (i -y-fe^;i/-5-^^;wtfau> ? >-2--r;i/) - 6- (4- OL± 
20 >Zik^jk) 7x;^»-2-H'j s?>- 2 1 H-^/X-r 

5-^WkKD77>-2 (3H) -*->&fflV>T, H»J4 8 5 <hl*] 

25 i^J7A (CHIRAL-CEL OD-H 2cm*X2 5cmL 

MK^xmM) * #M : ^i7->/X^y-;i//^X^;V75>=8 0/ 
2 0/0. 1) ^T^^SOU X^/^rt^-A (fttiMD: 13. 6 7m 
. in) « Xt^tT-B («&P#M : 15. 2 4m in) , X-+>^^V- 
C («jWW : 1 8. 9 6m i n) , Ri;it>ff7-D (ftftftM : 22. 
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9 0 m i n ) S-tn^lifciltfiB* t LX&lt. 

iRNMR (CDC 1 8 ) 6:1. 23-1. 38 (3H, m) , 1.- 5 0-2. 
57 (7H, m) , 3. 04 and 3. 08 (3H, s) , 4. 24-4. 
60 (1H, m) , 5. 18-5. 43 ( 1 H, m) , 6. 92-7. 83 
(5H, m) , 7. 8 3 -7. 9 8 (3H, m) , 8. 3 4-8. 4 3 (1H, 
m) , 8 . 6.0-8. 6 7 ( 1 H, m) , 1 0. 8 4- 1 1. 3 3 ( 1 H. 
m) 

ESI -MS (m/e) :49 1 [M + H] 
Xj->^*-?-B 

iHNMR (CD C 1 3 ) 6 : 1. 2 2 - 2. 2 0 (9H, m) , 2. 23-2. 
45 (1H, m) , 3. 04 and 3. 08 (3H, s) , 4. 10-4. 
2 2 (1H. m) , 5. 0 9 - 5. 2 3 ( 1 H, m) , 7. 0 4-7. 70 
(5H, m) , 7. 8 3 - 7. 9 7 (3H, m) , 8. 3 4-8. 4 8 (1H, 
m) , 8. 61-8. 69 ( 1 H. m) , 10. 73-11. 16 (1H, 
m) 

ESI -MS (m/e) :49 1 [M + H] 
X-fytt^-C 

ES I -MS (m/e) : 4 9 1 [M + H] . 
Xjryttr-7—D 

ESI -MS (m/e) : 49 1 [M+H] 
MUM 5 4 6 

6- (l-7i!f^P'J^>-2-f^) -5- ( (6- (2-*r)V- 2 
H— rh7\/-Jl/-5->f;V) tf'Ji?>-3-^>>V) £*v 0 -2 

-2— oi/ - 1 h - ^ > X-f s yy-JV 
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>HNMR (CD3OD) 6:1. 88-2. 20 (6H, m) , 2. 21-2. 
31 (1H, m) , 3. 61-4. 00 ( 2 H, m) , 4. 46and4. 4 
7 ( t o t a 1 3 H, eachs), 5. 34-5.44 ( 1 H, m) , 7 . 
22-7. 71 (3H.ni), 8. 18-8. 25 (1H, m) , 8. 50- 
5 8. 60 (1H, m) , 8. 65-8. 70 ( 1 H, m) , 8. 72-8. 8 
0 (1H, m) , 9. 4 4-9. 4 7 ( 1 H, m) 
ESI -MS (m/e) :4 8 3 [M + H] 



. HMI5 4 7 

10 6- (l-Tt^lVVnVity- 2-^)1) -5- (4- (2- h*zs* 
*)V) -2H-fh7^-5--f^) 7i7^-» -2-gUS?>-2- 

4- (2- (*b*5/;WW -2H-fh7^-5-<JW 7x7- 
;i/&fflVJT, HHF03 3 8 (IS 5) 4:B«©*fe, ^nfcSUfc^JfcXfcZ: 

X HNMR (CD3OD) 6 : 1. 9 0 -2. 2 0 (6H, m) , 2. 22-2. 
7 1 (1H, m) , 3. 5 3 (3H, s) , 5. 3 8- 5. 4 6 (1H, m) , 
5. 9 6 a n d 5 . 97 (total 3H, eachs), 7. 20-7. 5 
6 ( .5 H, m) , 7 . 9 5 - 8. 0 3 ( 1 H, m) , 8 . 17-8. 22(2 
20 H, m), 8. 29 (1H, t, J = 8. 0Hz) , 8. 73-8. 79 (1 
H, m) 

ES I -MS (m/e) : 5 1 1 [M + H] 

rnmm 548 

25 6- (i-7-fe5 c ;i/bi e PU^>-2--r;i/) - 5- ( (6- j£±*±*± 

M MWy-Z-'UV) -2-tfU> ? >-2--f;P-lH-^>X 



WO 2005/063738 PCT/JP2004/019843 

484 

'HNMR (CDC 1 3 ) 5:1. 6 0 - 2. 4 3 (7H, m) . 3. 3 4-3. 
91 (5H, m) , 4. 45-4. 59 (2H, m), 5. 20-5. 52 
(1H, m) , 6. 86-7. 67 (5H, m), 7. 80-7. 90 (1H, 
5 m) , 8. 29-8. 48 (2H,m), 8. 55-8. 67 (lH.m), 
10. 87-11. 27 (1H, m) 
ESI -MS (m/e) : 444 [M + H] 



MMM 5 4 9 

10 2 - (2- (5- (4- (2-^f;H2H-fh7y-;V -5-f^) 7x 
-2-b°u> ? >-2--r;v- lH-^>X^S^/-JV-6-^JP) 

4- (2-^^-2H-fl^7^-Jl/-5-fJV) 7x/-;i'£fflV>T> ^ 
WJ16 2 (XS2) ~ (IS 7) fc|Rl»fc#J£T?#6nfc5- (4- (2- 
15 *9-)V-2H-7-h?V-)V- 5-^)1) 7i7^y) -2-tfUv>-2- 

'HNMR (CD 3 OD) 5 : 1. 94-2. 16 (3H, m) , 2. 23-2. 

20 4 8 (1H, m) , 3. 5 7 -4. 3 4 (4H, m) , 4. 43and4. 4 

4 (tot a 13 H, eachs), 5. 27-5. 52 ( 1 H, m) , 7. 

17-7. 57 (5H, m) , 7. 9 4-8. 0 4 ( 1 H, m) , 8. 09- 

8. 20 (2H, m) , 8. 2 4-8. 3 2 ( 1 H, m) , 8. 69-8. 8 

1 (1H, m) 

25 ESI -MS (m/e) : 4 9 7 [M + H] 

$mm 550 

6- ( 1 -7-t?5p;u- 3 -7)V*u e □ u yy- 2 --r;u) - 5 -( (6- 

[1.-2. 4] -Wy77-JV-3--fJl/) h°Uv>- 
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3 _ y( )D .» _ 2 - m u 2 > - 2 - -r - 1 h - g > X-f ^ gVrjk 

H»J4 9 3T#£>nfcN- (4- (l-7tfJV-3-7MntfDU^ 
>-2--r;i/) - 5 2 - - bD7x-JWHU^>- 2 

' ->75F ^7^fVtT-B, (5-^^;V- [1, 2, 4] 

5 =Mj-^7y-JV-3-^JV) t!U> J >- Z-Hr-fr&m^T. *JSf!j3 3 8 
(X@5) «hTO©7m ^nt2pCfe75^X«iin^i^<h^ffi^t)it 

X HNMR (CDC 1 3 ) 6:1. 82-2. 43 (5H, m), 2. 68 a 
nd 2. 70 (3H, s), 3. 64-4. 40 (2H, m) , 5. 19- 
10 5. 40 (1H, m) ', 5. 42-5. 64 ( 1 H, m) , 7. 02-7. 7 
9 (4H, m) , 7. 8 0- 7. 9 2 (1H, m) , 8. 00-8. 12 (1 
H, m) , 8. 3 5 - 8. 4 2 (1H, m) , 8. 6 0 - 8. 7 5 (2H, 
m), 10. 50-10. 68 (1 H, m) 
ESI —MS (m/e) : 5 0 0 [M + H] 

15 

mmm 551 

6 - (l-7t^O'J^>-2-fJV) -5- (4- (2-I^-2H 
-fh7^-5--f^) 7x/^» -2-tf'JS?>-2— OP-1H- 

20 4- (2-X^-2H-fh7^-;V- 5— f;i/) 7xy-Mffl^T, 
HWJ3 3 8 (Xg5) i^CTjfe EnfcapCfcjfriSXttJinS t%mt 

'HNMR (CD3OD) 5:1. 68 (3H, t, J = 7. 2Hz") , 1. 9 
0and2. 13 ( t o t a 1 3H, eachs), 1. 97-2. 20 (3 
25 H, m), 2. 29-2. 53 (1H, m) , 3. 62-4. 00 (2H, m 
), 4. 73-7. 79 (2H, m) , 5. 37-5. 47 (1H, m) , 7. 
19-7. 60 (5H, m), 7. 93-8. 03 ( 1 H, m) , 8. 10- 
8. 20 (2H, m) , 8. 23-8. 33 ( 1 H, m) , 8. 74 (1H, 
brs) 
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ESI -MS (m/e) :4 9 5 [M + H] 

2- (5- (4- (2-^fJV-2H-fh7y-^-5-<Jk) 7i7^ 

5 ) - 2-tfus?>-2— iH-^>x-rs^y-;p-6— ok) t^'J 

4- (2-^fJV-2H-rb7^-5-<JV) 7x/-;V<£fflV>T, 
*»J16 2 (IS 2) ~ (IS 7) fcM#fc>£f8n!#Snfc5- (4- (2 
-^5 L JV-2H-fh7 , /-JV-5-'fJV) 71;^) -2-t!U> f >-2 

Sutler ?K aMfl^*aftH#fcbT#fc. 

'HNMR (CD3OD) 6:1. 97-2. 10 (3H, m) , 2. 28-2. 
41 (1H, m) , 3. 52-3. 63 (lH.m), 3. 74-3. 62 ( 
15 1H, m) , 5. 2 6-5. 4 1 (1H, m) , 7. 10-7. 3 3 (1H, 
m) , 7. 23 (2H, d, J = 8. 8Hz) , 7. 44-7. 61 (2H, 
m) , 7. 9 5 - 7. 9 9 (1 H, m) , 8. 12 (2H, d, J = 8. 8H 
z), 8. 27 (1H, d, J = 8. 2Hz) , 8. 72-8. 73 (1H, 
m) . 

20 ESI -MS (m/e) : 48 2 [M + H] 
£J6«5 5 3 

6- (i-7-fe^;i/-3-7;i/^-otfpu^>-2--r;i/) -5- (4- (2 
25 — ± ik - 1 h - g >XV $ y^/rik 

4- (2-^^-2H-rf7^-5-fJW 7x/-;V&ffl^T, 
X HNMR (CD3OD) 6:1. 83-2. 17 ( t o t a 1 3H, each 
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s), 2. 10-2. 40 (2H, m), 3. 62-4. 21 (2H, m), 
4. 4 land 4. 42 (total 3H, eachs), 5. 23-5. 4 
3 (1H, m), 5. 46-5. 73 ( 1 H, m) , 7. 10-7. 65 (5 
" H, m) , 7. 94-8. 02 (1H, m) , 8. 03-8. 17 (2H, m 
5 ), 8. 27 (1H, t, J = 8. 8Hz), 8. 72 (1H, brs) 
ESI -MS (m/e) :4 9 9 [M+H] 

mmm 5 5 4 

5 ' - ( (2-tfu^>-2--r;i/-6-ifoUv>-2— r;v-iH-^> 

10 ^5*V~;V-5— <)V) £*M -2H-1, 2 ' -gKU5?>-2-* 

5'-bFo^>-2H-l, 2 ' -HtrU^>-2-^>&fflViT, ^JS 
mi 6 2 (XS2) ~ (IS7) tra*fe*ttTft6n&5 ' - ( (2-lfU 
c; > _ 2 _>f ;v- 6 - tf □ 'J ; Jy- 2 --1)1- 1 H-^>X-f S.?V~)V- 5 
15 ->f;W -2H-1, 2 ' -HtfUv>-2-^>l 5. Omg^ 

(CHIRALPAK AD 2cm*X2 5cmL W-fe 
;Wb^X*tt») > &9l*8 : 2-^n/VHK $t>£ : lOml/min) £ 
Tft¥$HWU X^->^v-A («»«flB: 2 3. 6m in) , 

(ftttttM: 5 0. 7 m in) **n*Tl**6H#£:UT#fc. 

20 

$ft$y 5 5 5 

5 ■ _ ( (6 - (i-7-b^tfPUv>-2--f^) - 2-bfU> ? >-2- 
lH-^>X-f S^/-Jl/-5- Cik) -2H-l" 2 ' -tf 

tf 'Jv^>— 2 ~^~> X^->^V-A 
25 £»J5 5 4T#£nfc5 ' - ( ( 2 - tfU 5?>- 2 — f 6 - IfP U v> 
> _2-^;v-iH-^>X^5^/-;i/-5-^;V) -2H-1, 
2 ' — tf tf U 5>>- 2 Xt>W-A6. 5mgCD^DD4s;i/A 1 
m 1 mmz. MMfrM 0 . 0 0 3ml *1)\\7Ltc&, Jx.mW.*^M.T? 3 0 &NJ8fc 
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- (K i e s e 1 g e 1 TM6 0 F 2 5 4, Ar t 5 7 44 Wl^tttt) , 
!7UU*)V&/*?y-)\'= 1 0/1) fcTttMU Sift^*l©+7^0 

'HNMR (CD 3 OD) <5:1.91 and 2. 16 (total 3H, 
5 each s ) , 1.94-2. 20 (3 H, m), 2. 32-2. 52 (1 

H, m) , 3. 63-3. 98 (2H, m) , 5. 38-5. 4 4 (1H, m 

), 6. 49-6. 5 4 (1H, m) , 6. 63-6. 68 ( 1 H, m) , 7. 

23-7. 58 (3H, m) , 7. 60-7. 67 (2H, m), 7. 77 ( 

1H, dd, J = 8. 8, 15. 8Hz) , 7. 8 7 - 7. 9 3 (1H, m) , 
10 7. 95-8. 01 (1H, m) , 8. 27-8. 31 (1H, m) , 8. 4 

1 (1H, d, 3 = 2. 9Hz) , 8. 73 (1H, t, 3=4. 7Hz) 

ESI -MS (m/e) : 4 9 3 [M+H] 

gffi09 5 5 6 

15 5 ' - ( (6- (l-7-fe^HDU^>-2--r;P) -2-tf'J^>-2- 

-f;i/-lH-^>X-f$^/"JV-5-fJV) £jrvO -2H-1, 2 ' - bf 

£Ui?>-2-:fr> Xj->^V-B . 
3l»5 5 4T#6>nfc5 ' - ( (2-tf'Jv>-2— f;V- 6 -KP U S> 

>-2-^l/-lH-^>X^5^y-^-5 — r;W :<Mr-» -2H-1, 
20 2 * - t*t!U> ? >- 2 It>ftV-B5. 8mg0^nn*;VAl 

m 1 0 . 0 0 3ml £flO*fc^ 3 0 #HJjft 

- (Kiese lge 1TM60F 2 5 4, Art5744 U^ftSt) , 

^oD^;WA/^^y-;v= i o/i) kthmru silted ©=^>>Wfc© 

25 l^&afiH#fcbT#fc. 

ESI -MS (m/e) :4 9 3 [M + H] 



SfcSSfcl 5 5 7 

6- (->7>- 1 -Tiz^U- 4-7Jl/^-Pb°Q'J 2 — OP) -5- (4 
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- (2-^f;l/-2H-Th7'/-JV-5-fJV) 7x7=fr'» - 2 - if' J 2 
«f!l3 2 5 (Ig5) T#e»tlfc>'X- 1 -7^)V-2- 

- 2 -7;v^-p-4- ( (tfUv>-2-*;u^-;i/) -75/) -7iZJP 

5 ) -4-7th^>-tfn'J^>, 4- (2-^f;V-2H-fb7y-JV- 
5 y x y-;l/^fflV^T> ^^3 2 5 (I® 6) ^lO^fe £tt 

iHNMR (CD3OD) 6 : 1. 8 0-2. 8 4 (2H, m) , 1. 94 a 
10 nd 2. 2 5 (t o t a 1 3H, each s) , 3. 90-4. 30 (2 
H, m) , 4. 43 (3H, s) , 5. 2 8 - 5. 5 0 (lH. m) , 5. 5 

1- 5. 59 (1H, m) , 7. 18-7. 64 (5H, m), 7. 94-8. 
01 (lH,m), 8. 12-8. 18 (2H, m) , 8. 25-8. 29 ( 
1H, m) , 8. 7 0- 8. 7 7 (1H, m) 

15 ESI -MS (m/e) :49 9 [M + H] 

mmm 558 

3_ (4- ( (1 -7-b^;i/TfD'J^>-2— Ok) -2-tfU> ? >- 

2- -fJV-lH-^>X-f5^;^-5-^;|/) £jr>0 7x~Jl/) -1, 
20 3 -^f'/'J £>z 2 

X HNMR (CDC1 8 ) 6 : 1. 2 0 -2. 5 0 (7H, m) , 3. 50-4. 
25 00 (2H, m), 3. 90-4. 25 (2H, m), 4. 40-4. 60 

(2H, m) , 5. 20-5. 60 ( 1 H, m) , 6. 80-7. 70 (7H, 
m) , 7. 80-8. 00 (1 H, m) , 8. 25-8. 50 ( 1 H, m) , 
8. 50-8. 80 (1H, m) , 10. 50-10. 80 ( 1 H, m) 
ES I -MS (m/e) : 4 8 4 [M + H] 
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MMM 5 5 9 

6- (i-7tf;^aUy>-2--f;i/) -5- ( (6 J v>- 
• 3— jik) -2-fcTU5?>-2 — f;v-iH-^>X-f 

5 6 -^3Ml/tf U^>- 3 -*-)l&m^T, mMM4 8 3 £|WH£©#?^ £ 

X HNMR (CDC 1 3 ) 6:1. 72-2. 59 ( 1 0 H, m) , 3. 5 3- 
3. 90 (2H, m) , 5. 20-5. 55 (1H, m) , 6. 81-7. 6 
10 6 (5H, m), 7. 78-7. 92 (1H, m) , 8. 28-8. 43 (2 
H,m), 8. 55-8. 66 (1H, m), 11. 0 7-1 1. 55 (1H, 
m) 

ESI -MS (m/e) :414 [M + H] 

15 mmm 5 6 0 

6- (l-7-fe5P;i/tfPUv>-2-^;i/) -5- ( (6-\dyP>-2--( 

6-tf^^>-2--i';l/t!U> ? >-3-^--;i/ : £ffl^T, H»J4 8 3 <h|WI 

X HNMR (CDC 1 8 ) 3:0. 80-2. 40 (7H,m), 3. 60-3. 
90 (2H, m), 5. 20-5. 60 (1H, m) , 7. 00-7. 80 
(4H, m) , 7. 8 0 - 8. 0 0 (1H, m) , 8. 3 0-8. 5 0 (2H, 
25 m), 8. 50-8. 80 (4H, m) , 9. 5 0-9. 7 0 (1H, m) , 
10. 40-10. 80 (1H, m) 
ESI -MS (m/e) :4 7 8 [M + H] 



MM 5 6 1 
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6- &2lz i-T-b9 1 ;v-4-7;i/^-DifaU^>-2--f;i/) -5- 

( (2 '-7MPl:7i^-4-fJl/) -2-¥V~J>-2— j 
H2fS#l3 2 5 (1*15) X%t>tltz s s7,~ l-T±7)V-2- (5-~bP 

5 -2-7j^n-4- ( (t?u^>-2-3b;i/#n;w -ray) -7x-;u 
)v*m*x* mmms2 5 (is 6) tra*©^ cncfD^^xttu 

10 'HNMR (CDC 1 8 ) 5:0. 80-2. 80 (6H, m), 3. 80-4. 
40 (2H, m) , 5. 0 5-5. 5 0 ( 1 H, m) , 7. 00-7. 70 
(11H, m) . 7. 75-7. 95 (1H, m) , 8. 30-8. 50 (1 
H, m), 8. 50-8. 75 ( 1 H, m) , 10. 60-10. 80 (1H, 
m) 

15 ESI-MS (ra/e) : 5 1 1 [M + H] 

mmm 5 6 2 

6- (->X- l-7-fe^;V-4-7;M-PtfPUv>-2— Qk) -5- 
(4-tf^>-2— fJl/7i^'» -2-b!U^>-2-^^-lH-^ 
20 >X-f s£V=Jk 

mmm3 2 5 aces) T#£n;fc~>7s- 1-7^^-2- (s-~hp 

- 2 -7JP^-p- 4 - ( (fc!U5»- 2 -jj)itf~M -75/) -7i-;v 
.) -4-7-fe h^-trpu^x s.^4-tf7^>-2-<;i^7x/-;i/^ 
fflv^x> n»J3 2 5 (is 6) tmu<DJj&, rnc¥i;«xttcn& 

'HNMR (CDC 1 8 ) 6:1. 20-2. 80 (6H, m) , 3. 80-4. 
40 (2H, m) , 5. 2 0 - 5. 5 0 (1 H, m) , 7. 00-7. 70 
(5H, m) , 7. 80-7. 95 (1H, m) , 7. 95-8. 20 (2H, 
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m) , 8. 30-8. 50 (2H, m) , 8. 50-8. 80 (2H, m) , 
8. 95-9. 20 (1H, m) , 10. 6 0 - 1 0.. 80 (1H, m) 
ESI -MS (m/e) :4 9 5 [M + H] 

5 f&M 5 6 3 

N- ( (5- ( (6- (l-7-b^P'Jy>-2-r;V) -2-tfU^ 

N _ ( (5-tHD+yHU^>-2-fJV) j*3\>W Tt^SHSfflW, 

a HNMR (CDC 1 8 ) 0:1. 83-2. 47 (lOH.m), 3. 5 4- 
3. 90 (2H, m) , 4. 48-4. 59 (2H, m), 5. 21-5. 5 
0 (1H, m) , 6. 6 6- 7. 6 9 (6H, m) , 7. 79-7. 91 (1 
15 H, m) , 8. 3 0- 8. 44 (2H, m) , 8. 5 4-8. 6 9 (1H, 
m), 10. 96-11. 29 (1 H, m) 
ESI -MS (m/e) : 471 [M + H] 

5 6 4 

20 6- (l-7-fe^;WtfnUS?>-2->f;i/) -5- ( (6-7J^abfU> ? 

>-3--r;» £±>0 -2-tfU^>-2-^;p-iH-^>x-f$^/~ 
2k 

6-7Mn^'Jy>-3-t-Mffl^T, ^ltW3 3 8 (Ig5) tm 

25 mmit^mn^m^mthxnrzc 

! HNMR (CDC 1 8 ) 6:1. 40-2. 50 (7H, m) , 3. 50-4. 
00 ( 2 H, m) , 5 . 00-5. 60 ( 1 H, m) , 6. 80-7. 70 
( 5 H, m) , 7. 80-7. 95 ( 1 H. m) , 8. 00-8. 15 ( 1 H, 
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m) , 8. 2 5-8. 5 0 (1H, m) , 8. 5 0-8. 7 0 (lH.'m) , 
10. 60-10. 80 (1 H, m) 
ESI -MS (m/e) :418 [M+H] 

5 6 5 

^-i- (4-7;^p-2- (6- (6-->yy-tfU^>-3-^;i/^- 
^) - 2 -bf'J^>-2— r;i/-3H-^>xv$^y-;i/-5— Ok) - 

(Igl) 

, >7> _ x _ U-7)V*u-2- (6- (6-5/77-t!U$»-3-' 
^ -2-tfU> ? >-2— f;i/-3H-^>X-f 5^V-;P-5— OV) - 

£Jfi0»3 2 5 (IS 5) t§&nfcyX- l-7iz^-2- (5-Xb 

D _2-7;i/^p-4- ( (tfUv>-2-*;v^x;v) -75/) -7xx 

;w) - 4 -7-feh^^-t!oU^X W6-^>7y-tfU^>-3-^"^ 
£JSV>T, H»3 2 5 (IS 6) tra«©m ^tli-^Cfc^Xttcn 

e> i: first ^m^t>^5 j: t £<k 19 > aaMfe£**#fc. 

(IS 2) 

^-1- ( 4 -7;V^P-2- (6- (6-->7/-t:U^>-3— i M 

-2-tfU> ? >-2-' r;i/-3H-^>x<5^V-;i/-5— r;w - 

(Xgl) T#&nfc^-k^#:©->7>- 1 - U-7MU-2- (6- 
( 6 _ v7/ - h° U 5»- 3 — tm**s) ~ 2 - tf U 5»- 2 3 

H _^ >X y 5^/-^- 5— r;w -trou^>-i-<;v) -x*y>£ 
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: HNMR (CD3OD) 6:1. 91 (3Hxl/2, s), 2. 2 2 (3H 
xl/2, s) , 2. 3 2-2. 6 7 (2H, m) ,.3. 9 5-4. 3 0 (2 
H, m) , 5. 2 7- 5. 4 7 (2H, m) , 7. 3 5-7. 6 4 (3H, 
' m) , 7. 85-7. 92 ( 1 H, m) , 7. 97-7. 99 ( 1 H, m) , 
5 8. 2 9 (1H, t, J = 7. 6Hz) , 8. 60 (1H, d, J = 3. 1H 
z) , 8. 74 (1H, s) . 
ESI -MS (m/e) : 44 3 [M+H] 

ESI -MS (m/e) :44 3 [M + H] 

10 

H»J5 6 6 

6- (1 3-7;i/^-PbfP'J> ? >-2— ±M -5 - ( (2 

7)\,*uV7 3L-)V-4— fjk) ^'»-2-tfU^>-2— r;v-i h-^ 

15 (Xgl) 

N- (4- (l-7-fe^;U-3-7;W^PtfPU^>-2--f;i/) -5-7 
)V*U-2 - - hP7x-;l/)tf u v>- 2-^;i/^^7S H x-+>^^ 

&$0!|4 9 3Tr#e>tlfcN- (4- (1 -Tir^;V- 3-7MDt!DiJ^ 

20 >-2— r;W - 5 -7;u^p- 2-nhP7x-;i/)tfU> ? >-2-*;^^ 

+75H ^7XfWt?-B 3 0 0mg§^iffl*7A (CHIRAL 
CEL OD 2 cm<f>X 2 5 cmL (^f i^Wt^ItSlttfi) , S®J*i : ^ 
^U->/X37y— ;l//^X^;W75>= 5 0/5 0/0. 1, 9Ktt: 10ml 

25 tfilftilTifc, 
(182) 

6- (l-7-fe5 1 ;i/-3-7;l/^PtfPUv>-2--rjP) -5- ( (2 
'-7^0^71^-4-^^) ^5/)-2-tTU^>-2— <Jl^- 1 
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N _ ( 4 _ ( l - 7tf JV- 3 - 7 Jj/t O t°0 'J y > - 2 -f - 5 - 7 
)V*u-2 -nhn7xn;i/)tf US^>- 2 -ti)Vfs^7^ H x^->5 1 ^ 
T-A, 02' -7;^Dtf7x-;i/-4-^-;V*fflViT, H»J3 3 8 

(ig5). tH«©:m ::nfcjpi;fc^xttc:ne.t^t*«a*^fc* 

! HNMR (CDC 1 ,)' 0 : 1. 82-2. 43 (5H, m) , 3. 63-4. 
36 (2H,m), 5. 25-5. 70 (2H, m) . 7. 07-7. 58 
(11H, m) , 7. 74-7. 90 (1H, m) , 8. 35-8. 43 (1 
H, m) , 8. 58-8. 68 (1H, m) , 10. 37-10. 60 (1H, 
10 m) 

ESI -MS (m/e) : 511 [M + H] 



«#J5 6 7 

6- (i-7-b^;i/-3-7;^atfPU^>-2— Ijk) -5- ( (2' - 
15 7)\,*U\*7 4-4 )V) 2 -\Z VV>- 2-4)1-1 

*«-W5 6 6 (Ifil) r#^tlfcN- (4- (l-7±?)V-3-y)l't 
uHdU^> - 2 -- UV) - 5-7Mn-2-^hn7i^Wt°'Jy>- 
2 _^jji / ^>75H x?->^V-B£fflV>T, mMM5 6 6(Xg2)tlH 

ES I -MS (m/e) : 5 1 1 [M + H] 
5 6 8 

25 i/Z-l- U-y)V^O-2 - (6- (4-X^>7J^I/-7i/^ 
-» -2-h°U> ? >-2--r;V-3H-^>XV$^ % /-^-5— Cik) -fc? 
D'jy>-1-^^) -X^y> 
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• 4-x*>*;]/#XJV-7x/-;i/£fflVvt, 6 5 (Igl) <hlH 

iHNMR (CD 3 OD) 5:1. 90 (3HxO. 5, s) , 2. 22 (3H 
5 xO. 5, s) , 2. 2 5- 2. 7 5 (2H, m) , 3. 8 8-4. 3 9 (2 
H, m), 5. 24-5. 48 (2H, m) , 7. 23-7. 7 5 (5H, 
m) , 7. 90-8. 0 2 (3H, m) , 8. 27-8. 3 0 (1H, m) , 
8. 73-8. 75 (1H, m) . 
ES I -MS (m/e) : 5 0 9 [M + H] 

10 

mmm 5 6 9 

3- (4- ( (6- (l-7-fc^;HfPU^>-2-- Ljk) -2-H^^>- 
15 (IS 1 ) 

t-^;p 2- (2-7;m-p-4- ( (tr55?>-2--f;p*;p#^ 

) 75/) 7x-JW tfPU v>- 1 
H»J3 38 (Ig2) T#6n&2- (4-7$y-2-7^D-7x 

20 Oml«L H7y>~2-M#>Sl. 5g, 1- (3 9^1/75 

y 7°d tr;io - 3 -x^a^tfsM s h • -mMMs . 1 s £Ji#3in*-> R 
25 *;bA/**/-^=5 o/n tT»«i, «i^tfi»tts^ 

(lig 2) 

N _ (3-7Mn-4-tn'J-7>-2-f^7i-;W tf^>-2- 



r 
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t-??)\, 2- (2-7;^n-4- ( (tf vVy- 2 ->f;v#;i/#- 

;P) 75/) 7i^JI/) tDiJy>-l-*M^>l/-h4. 4g<D;*d? 
;-Jk5 0ml«, 4SSlS[|fe-^^U->«F«5 0ml £flP*., 

5 fee 

(I3S 3) 

N _ (4 _ (i-7-t^;vtfDU> ? >-2--r;v) - 3 -7;u^-o7xzi 

N _ (3-7JVtP-4-EDUy>-2-f^7x^V) tf ^v > >- 2 - 
10 3g©KUS?>5 0ml»«»:, 5 

15 &@#£bT#fc. 
(Ig4) 

N _ ( 4 _ (i.-7±^-)V\^UV-Jy-2-^)V) - 5-7)l*U- 2--h 

N- (4- (1 -7tt)V\£uVz?>- 2--f ;W) -3-7MD7xZ 
20 JV) lf75;>-2-AM^h , 3. 9 2kfrT, 0ml in 

25 i) mmfcG®*n&w$m%£hxmco 

(IS 5) 

n- (4- (i -7-fe^;niPU v>- 2 --r;i/) -5-7MP-2-- 



WO 2005/063738 



498 



PCT/JP2004/019843 



N- (4- (l -TWtlnij 5?>-2~f;i0 -5-y)V*u-2-— 
hD7xXJl/) tf^^>-2-*;V#^5 b*5 O.Omg^TOIIffi^^A 

(CHIRALPAK OD-H 2cm<f>X2 5cmL (^±)V^XM 
#M) s &Wlft : a^>/2-7°D/17-;V 1/1> «E5t: 15ml /mi 
n) ICTft^frf'JU X^V^T-A (ftftftM : 1 8mi n) , X±>^ 

^ T _ B (gftftnO: 2 5m in) **Mt&m&mmKt\,TWt. 

CIS 6) 

3- (4- ( (6- {l-7t^)V\f.U^-Jy-2—()V) -2-\Z5*J>- 

2— r;v-iH-^>x-f5^v-;v-5— -ow ?xx;w -1, 

3 _^+j-^ij^;>- 2 xi">^^"7— AOS13S 

3- (4-tFn^>7x-JW -1, 3-**U-vnj-?>-2-*>fttf 
N- (4- (l-7-fe5 1 ;HfPU5?>-2-'f;W -5-7MD-2--H 

»j3 3 8 (x«5) tra#©m j:ntmcfc^x«iine>i:«fet* 

iHNMR (CDC 1 8 ) 0:1. 00-2. 40 (7H, m) , 3. 50-3. 
9 0 (2H, m) , 3. 9 0-4. 2 0 (2H, m) , 4. 4 0-4. 6 0 
(2H, m) , 5. 20-5. 60 ( 1 H, m) , 6. 80-7. 70 (6H, 
m) , 8. 5 0 -8. 7 5 <2H, m) , 9. 5 0-9. 7 0 (1H, m) , 
10. 30-10. 60 (1H, m) 
ESI —MS (m/e) :4 8 5 [M + H] 

H«J 5 7 0 

3- (4- ( (6- (l-7-b^;i/b°oU^>-2-^;i/) -2-fcf^>- 

2— yji,- 1H -^>XW 5^V-;i/-5— <ik) 7x^1) -1, 

3- ^ij- x /'J'7>-2-^> X^->^^—B 

3- (4-bFn^>7x-JV) -1. 3-^^/US?>-2-^>RC^ 
H»J5 6 9 (Ig5) T'#^nfcN- (4- ( 1 O U V>- 
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5H X^>^^-T-B&fflV^T> »^J3 3 8 (X@5) fcW»©^*» H 

n t «p c fc^&xte c: n e> t t sm^fc* s £ 1 «fc o , &m&&m * 

ESI -MS (m/e) :48 5 [M + H] 
#Sifc09 5 7 1 

6- (i-y-fe^JVb;aU^>- 2 -5 - (4- &9u7u\Z)VZ 

2k 

X HNMR (CDC 1 ,) (5 : 0. 90-1. 2 0 (2H, m) , 1. 20-1. 
40 (3H, m), 1. 60-2. 60 (7H, m) , 3. 50-4. 00 
(2H, m) , 5. 0 5 - 5. 5 0 (1H, m) , 7. 0 0- 8. 2 0 (8H, 
m) , 8. 30-8. 5 0 (1H, m) , 8. 55-8. 8 0 (1H, m) , 
10. 70-11. 20 (1 H, m) 
ES I -MS (m/e) : 5 0 3 [M + H] 

mmm 572 

6- (i-7-b^;i/fcfaUv>-2--r;i/) -5 - (4- (x^>x;i/^n 
M 7x;^» -2-£u^>-2— r;v-iH-^>xvs^/-;v 

J HNMR (CDC 1 3 ) 6 : 1. 2 0 - 1. 4 0 (3H, m) , 1. 60-2. 
50 (7H, m) , 3. 0 0- 3. 2 0 (2H, m) , 3. 50-4. 00 
(2H,m), 5. 10-5. 50 ( 1 H, m) , 6. 90-7. 80 (5H, 
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m) , 7. 80-8. 00 (3H, m) , 8. 30-8. 50 (1H, m) , 
8. 50-8. 75 (1H, m) , 10. 60-11. 20 (1H, m) 
ESI -MS (m/e) : 491 [M+H] 

mmm 573 

->x-i- (4-7J^a-2- (6- (6-x*>z)V#-)i-\zVi?>- 
3 - jy*- - 2 - tf u v > - 2 - <i )± - 3 h - g > x-f s ££z k - 
5 — tjp) -tfp'J^>- 1 zrLik) -x^y> 

6-X^>X;i/*x;i/-tfUv ? >-3-^-;V*fflViT, £iS0!l5 6 5 (X 

ai) tmm<D^m> z\n\zmcft^mx\tz\n<ot^mt^u^t>^z. 

'HNMR (CD3OD) 6 : 1. 2 0 - 1. 4 0 (3H, m) , 1. 90-2. 
30 (3H, m) , 2. 0 0- 2. 8 0 (2H, m) . 3. 20-3. 50 
(2H, m) , 3. 8 4-4. 2 5 (2H, m) , 5. 2 7-5. 4 5 (2H, 
m) , 7. 40-7. 80 (4H, m) , 8. 00-8. 20 (2H, m) , 
8. 24-8. 4 0 (1H, m) , 8. 66 (1H, s) , 8. 80 ( 1 H, 
b r s) 

ES I -MS (m/e) : 5 1 0 [M + H] 

mmm 574 

~>7>-l- (4-y)V*u-2- (6- (6- (5-*7)V- [1, 2, 
c; > - 2 jy- 3 H-^>X^ 5 - -f J^) -tfaU"v>-l ~ 

>-3-^--;w*fflViT, 5 6 5 (iei) tm&wzfa zn\zmv 

J HNMR (CD 3 OD) a : 1. 9 0 -2. 3 0 (3H. m) , 2. 00-2 
80 (2H, m) , 2. 75 (3H, s) , 3. 84-4. 40 (2H, m) 
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5. 3 0- 5. 4 5 (2H, m) , 7. 2 5-7. 8 0 (4H, m) , 7. 9 
0-8. 40 (3H, m) , 8. 5 5 -8. 6 8 (1H, m) , 8. 75 (1 
H, s) 

ES I —MS (m/e) : 5 0 0 [M + H] 

5 

mmm 575 

5__ ( (6 - (i-7i;^;i/-3-7;V^a^PU^>-2— t)V) - 2-bf 
2 -spy- 1 h-^>X<s*V-^- 5 —f)V) ££f±l ¥212. 

10 mmm5 6 6 crgn T&&n&N- (4- (1-7^-3-7;^ 

DkfDU^>- 2 — OV) - 5 -7)l-*u- 2 -^hD7x-;0t°'Jy>- 
2-*;V#— MJ-Jl'fcJB^T, HWJ3 3 8 (IS 5) tl^ilO^, unt 

15 tfM£bT#fc. 

•HNMR (CDC 1 8 ) 6:1. 54-2. 45 (5H, m) , 3. 61-4. 

3 4 (2H, m) , 5. 09-5. 5 4 (2H, m) , 7. 01-7. 95 
(6H. m) , 8, 34-8. 47 ( 1 H, m) , 8. 54-8. 73 (2H, 

m) , 1 0. 6 6- 1 0. 7 9 (1H, m) 
20 ESI -MS (m/e) : 443 [M + H] 

mmm 576 

6- (1 -7±^)V- 3 -7;^at!aU z?>- 2 zdJkl ~ 5 ~ < ( 6 ~ 
(5-*5^-. [1, 2. 4] -^^-»^7^-;i/- 3-^;l/) b!U57>- 

25 LzrOk) £*^> -2-bf u^>-2-^;p-iH-^>X-f 

6- (5-^^;i/- [1. 2, 4] -tWyy^V-S-^^) KU5> 
> _ 3 -3--;i/£fflV>T, UMi 5 7 5 cintmcfcTjfex^ 
Ens <5 Htfcit), ^jito&fc&ifittftKi: tTffc. 

X HNMR (CDC 1 3 ) (5:1. 54-2. 45 (5H, m) , 3. 61-4. 



WO 2005/063738 PCT/JP2004/0 19843 

502 

34 (2H, m) , 5. 09-5. 54 (2H, m) , 7. 0 1-7. 95 
(6H, m) , 8. 34-8. 47 (1H, m) ,.8. 54-8. 73 (2H, 

m), 10. 66-10. 79 (1 H. m) 
' ESI -MS (m/e) : 44 3 [M + H] 
5 

mmn 577 

6- (l-T-fe5^tfa'J5?>-2-^;i/) -2-\Z t 7V>-2-' QV-5- 

10 6-tf^^>-2--r;i/tfu^>-3-^--;v^ffl^T, mms7 0tm 

'HNMR (CDC 1 3 ) 5:1. 05-2. 50 (7H, m) , 3. 50-4. 
0 0 (2 H, m) , 5. 2 0-5. 60 (1H, m), 7. 00-7. 80 
15 (3H, m) , 8. 20-8. 45 (1H, m) , 8. 45-8. 80 (5H, 
m) , 9. 5 0- 9. 7 0 (2H, m) , 1 0. 4 0-1 1. 3 0 (1H, 
m) 

ESI —MS (m/e) : 47 9 [M + H] 
20 *»J5 7 8 

6- (l-7-b^-5-^^HPU^>-2--r^) -5- ( (6-^^ 
^«J5 4 5T#e>nfc, N- (4- <l-7-fe^;P-5-^^;H!nU5? 

25 y-2-oV) -5-7;v^-p-2-zihP7x-;wt!U^>-2-*;^^ 
g5) tmmo^m. z\n\zmctt&xtez\nzt%mt*m&&t>i*2>z. 
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iRNMR (CDC 1 3 ) 6:1. 2 0 - 2. 3 0 (7 H, m) , 2. 3 0-2.. 

70 (6H, m) , 4. 0 5-4. 6 0 (1H, m) , 5. 20-5. 60 
(1H, m) , 6. 8 0- 7. 5 0 (4H, m) , 7. 7 0 - 7. 9 0 ( 1 H, 
' m), 8. 15-8. 20 (1H, m) , 8. 2 5-8. 40 (2H, m) . 
5 8. 50-8. 80 ( 1 H, m) 

ES I -MS (m/e) : 4 2 8 [M+H] 

mmm 579 

fi- O -T^JV-5-^^tfnU^>-2— CM -5" ( 
10 n\>UV>-3-<<M Z*}4 -2-b°Uy>-2— r^-iH-^> x-r 

6-^noKu^>-3-t- ;p^ffl^T, mums 7 8tnm<o-%&* £ 

15 X HNMR (CD C 1 3 ) 6:1. 2 0-2. 6 0 (1 0H, m) , 4. 05- 
4. 65 (1H, m) , 5. 10-5. 50 (1H, m) , 6. 80-7. 7 
0 (4H, m) . 7. 80-8. 10 (2H.ni), 8. 15-8. 50 (2 
H, m) . 8. 6 0 - 8. 8 0 (lH.m) , 1 0. 8 0 - 1 1. 3 0 ( 1 H, 
m) 

20 ESI -MS (m/e) : 448 [M + H] 

mmm 5 8 0 

?.- (5- ( (6- (l-7-fe^;Vb°nU^>-2— W -2-tfUv>- 

iH-^>x-r a^v-;i/-5— ok) tf'J^>-2— r 
25 frxfryr-M x^y-;v 

*»!l5 0 4Tt#e.tlfc6- (l-T-fe^t!DU> ? >-2-1 > ;U) -5- 

( (6-^potru^>-3— r;i/) -2-tfU>?>-2 — r;v- 1 

H _y^>X-<5^/-^2 OmgCDN, N-^fMJl/A75 MmlM 
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«^MJ±»bfeo #6nfeSS&™»I^n7>^77>f- (Ki e 
• s e 1 ge 1™60F 254 . Ar t 5 7 44 WWQM > ^PD*iVA/^ 
5 #y-)\,= l0/l) KTffifiU «^?:6feB#tlt#fc 0 

X HNMR (CDC 1 8 ) 6:1- 10-2. 50 (7H, m) , 3. 20-3. 
40 (2H, m) , 3. 5 0-4. 0 0 (4H, m) , 5. 20-5. 50 
(1H, m) , 6. 8 0 - 7. 7 0 (5H, m) , 7. 8 0 - 7. 9 5 ( 1 H, 
m) , 8. 10-8. 5 0 (2H, m) , 8. 5 0-8. 7 0 (1H, m) , ' 
10 10. 60-10. 80 (1 H, m) 

ESI -MS (m/e) : 47 6 [M + H] 

nmm 8 1 

3- (5- ( (6- (l-7-fe^fcfO'J^>-2-^) -2-tfU^>- 

3 -*)v%7h7'urt>- 1 -^--;p^fflViT, mMM5 8 o tmuo^m> 

20 1 HNMR (CDC 1 8 ) 6:1. 60-2. 5 0 (7H, m) , 3. 20-3. 
40 (2H, m) , 3. 5 0-4. 4 0 (6H, m) , 5. 20-5. 60 
( 1 H, m) , 6.80-7. 70 ( 5 H, m) , 7. 80-7. 95 ( 1 H, 
m) , 8. 2 0-8. 5 0 (2H, m) , 8. 5 0-8. 7 0 (1H, m) , 
10. 80-11. 20 (1H, m) 

25 ESI -MS (m/e) : 49 0 [M + H] 

mmm 5 8 2 

6- (1 -y-fe^PbfPU z?>- 2-<4)V) -2- (5-*9Ml/fcfU>>>- 

-5- (4-^^>mr;i/-7x;^r-» -iH-^>xys 
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zmxte^nz t%&t s^^d, .aflfc&«i ft««fiH# 

iHNMR (CD3OD) 8:1. 8 6 and 2. 10 (total 3H, 
each s) , 1. 9 2-2. 4 3 (4H, m) , 2. 65 and 2. 
66 (total 3H, each s) , 3. 14 and 3. 16 (t 
otal 3 H, each s),3. 62-3. 9 6 (2H, m) , 5 . 2 

5- 5. 32(1 H, m) , 7. 23 and 7. 25 (total 2H, 
each d, J = 8. 8Hz) , 7. 2 0 - 7. 5 8 (3H, m) , 7. 9 
5 and 7. 99 (total 2H, each d, J = 8. 8Hz), 
8. 3 8-8. 4 2 (1H, m) , 9. 12-9. 16 (1H, m) 

ESI -MS (m/e) :49 1 [M + H] 

rn&ms 8 3 

6- (i-7-fe^;PbfpU^>-2-<;v) -2- (5-^ ;n^v>- 
2->fJV) -5- (4-^^>x;^^v-7xy^-» -1H-^>X-T5 

z: n w 1; tt n n s t t ft * z\h\z&v, ^mit^m 

ft&gfi@#£LT#£. 

i-HNMR (CD3OD) 6:1. 87-2. 45 (7 H, m) , 2. 66 a 
nd 2. 67 (total 3H, each s), 3. 14 and 3. 
16 (total 3H, each s ) , 3 . 63-4. 00 (2 H. m) , 
5. 2 6- 5. 3 4 (1H, m) , 7. 2 0-7. 6 1 (4H, m) , 7. 9 
6 and 7. 99 (total 2H, each d, J = 8. 8Hz), 
8. 69(1 H, s) , 9. 32 and 9. 34 (total lH.e 
a c h s ) 

ESI -MS (m/e) :4 9 2 [M + H] 
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mmm 5 8 4 

1 - (4- ( (6- ( 1 -7tfjW 3 - 7J^D.lf l J v>- 2 --f ^ - 

• 2 — fcfus^>— 2 — fjv— iH-^>x-f5*v-;v-5--r;K) 

5 7i^) x^y> 

"HNMR (CDC 1 8 ) 6:1. 62-2. 60 (8H, m), 3. 60-3. 
10 98, 4. 04-4. 33 (total 2H, each m) , 5. 11- 
5. 56 (2H, m) , 7. 0 0- 8. 0 2 (8H, m) , 8. 33-8. 4 
8 (1H, m) , 8. 57-8. 71 ( 1 H, m) , 10. 76-11. 09 
(1H, m) 

ES I -MS (m/e) : 4 5 9 [M + H] 

15 

mmm 5 8 5 

6 _ (i-7-fe5P;i,-3-7jl,^nh 0 U^>-2--Ol/) -5- ( (6-gn 
u¥\)Vy-Z--()V) ttkl -2-bfU^>^2-^;U-lH-^>X-< 

iHNMR (CD C 1 3 ) 6:1. 54-2. 45 (5H, m) , 3. 60-4 
35 (2H, m) , 5. 20-5. 60 (2H, m) , 6. 90-7. 00, 
25 7. 2 1 - 7. 4 3, 7. 6 0 - 7. 9 3 (total 6 H, each 
m), 8. 22-8. 45 (2H, m), 8. 58-8. 70 (1H, m) , 
10. 63-10. 90 (1H, m) 
ESI -MS (m/e) :4 5 2 [M + H] 
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m~BM 5 8 6 

b- (i -T-fe^;vtfnu^>- 2 -J )V) -5- ( (6- (5-^;u- 

5 6- [1, 2, .4] -*^1J-3?7!/-^-3— f;W fc!U5> 

^_ 3 -;f-^£ffi^T> 5 7 0 ^111^(7)^, ^ftCWfc^Xte 

'HNMR (CDC1 3 ) 6 : 1. 6 0-2. 4 7 (7H, m) , 2. 57-2. 
73 (3H, m) , 3. 57-3. 93 (2H, m) , 5. 21-5. 48 
10 (1H, m) , 7. 0 0 - 7. 7 6 (3H, m) , 7. 96-8. 14 (1H, 
m) , 8. 52-8. 68 (3H,m), 9. 54-9. 65 (1H, m), 
10. 70-11. 02, 11. 53-10. 66 (totallH, e a c 
h m) 

ESI -MS (m/e) :4 8 3 [M + H] 

15 

mmm 5 8 7 

6- (1 -7«fe5=-;i/tfP'J>>>- 2 — -5 - ( (6- (^ >7Jl/fr~ 
)V) H'J^>-3— Yjk) -2-tf^^>- 2— <J1/-1H-^>X 

20 6- (^^>X;V^^;i/) lf»J5?>-3-*-;W*ffl^T, H»J5 7 0<h 

iHNMR (CDC 1 3 ) 5:1. 51-2. 47 (7H, m) , 3". 14-3. 
27 (3H, m), 3. 58-3. 9 2 (2H, m) , 5. 14-5. 40 
25 (1H, m) , 7. 0 3-7. 7 9 (4H, m) , 7. 9 5-8. 11 (1H. 
m) , 8. 48-8. 71 (2H, m) /9. 56-9. 66 < 1 H, m) , 
10. 65-10. 9 4, 1 1. 34-11. 49 (total 1H, e 
a c h m) 
. ESI -MS (m/e) :4 7 9 [M+H] 
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«#I5 8 8 

l_ ( 4 - ( ( 6 _ (i-7-fe5P;Uh°aU^>-2— -2-\fy"J>- 
5 > 

1- (4-tFn^y7i-J0 X^/>£ffl^T, 5 7 0 ^iW|il© 

iHNMR (CDC1 3 ) 6:1. 53-2. 61 (1 OH, m) , 3. 51- 
10 3. 9 3 (2H, m) , 5. 14-5. 47 (1H, m) , 6. 95-7. 7 
4 (4H, m) , 7. 8 8-8. 0 2 (2H, m) , 8. 5 3- 8. 6 8 (2 
H, m) , 9. 54-9. 66 (1H, m) , 10. 60-10. 88, 11. 
43-11. 54 (total 1H, each m) 
ESI -MS (m/e) :44 2 [M + H] 

15 

mmm 5 8 9 

6- (l-7-b^;i/fcfn'J> ? >-2-^^) -5 - ( (6- (z?7)V*U*h 
^) t^J^>-3-^) -2-fcfU^>- 2--OI/-lH-^> 

20 6 _ (*?y)V*U* h^5/) tf'J^>-3-^- )V*m^T, IWJ3 3 8 

(x@5) tmmo^m, z.n\z®vtc*&x\tz.nzti$m£*m?>-Gt>it 

iHNMR (CD 3 OD) 6 : 1 . 9 2 and 2. 18 (total 3H, 

each s) , 1. 9 8-2. 5 7 (4H, m) , 3. 6 5 -4. 0 0 (2 

25 H, m) , 5. 4 1-5. 4 8 (1H, m) , 7. 0 3 and 7. 0 7 

(total 1H, each d, J = 8. 8Hz), 7. 00-7. 72 

(5H, m) , 7: 9 4- 8. 0 0 (1H, m) , 8. 08 ( 1 H, s) , 8. 

25 (1H, t, J = 7. 4Hz) , 8. 73 ( 1 H, s) 

ESI -MS (m/e) : 4 6 6 [M + H] 



WO 2005/063738 PCT/JP2004/019843 

509 

mmm 590 

iHNMR (CD C 1 3 ) 6:1. 10-2. 60 (7H,m), 3. 50-4. 
00 (2H, m) , 5. 20-5. 60 (1H, m), 6. 70-7. 80 
10 (4H, m) , 7. 9 0 - 8. 2 0 (2H, m) , 8. 5 0-8. 8 0 (4H, 
m) , 8. 95-9. 20 ( 1 H, m) , 9. 50-9. 75 ( 1 H, m) , 
10. 60-11. 40 (1H, m) 
ESI -MS (m/e) :4 7 8 [M + H] 

15 nmm 5 9 1 

4- ( (6- (1 -7-fe^fcfP'je?>— 2— QV) -2-\jyVy-2-^ 

20 ntbTmc. 

»HNMR (CDC 1 3 ) <5 : 1. 5 0 - 2. 5 0 (7H, m) , 3. 50-3. 
90 (2H,m), 5. 05-5. 50 (1H, ra) , 6. 65-7. 80 
(6H, m) , 8. 5 0- 8. 8 0 (2H, m) , 9. 50-9. "70 (1H, 
m), 10. 40-11. 20 (1H, m) 
25 ESI -MS (m/e) : 42 5 [M + H] 

$mW 5 9 2 

4- ( (6- (l-7t^Jl/k°n'J^>-2-^JP) -2-tf7>* 
>-2— fJl/-lH-^>^S^/"iP-5- i)V) <>*/X-h 
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zl n tip c tzn&xte ztizt^mt zufrttib^ z>^t\z&y), mm^sm 

iHNMR (CDC 1 3 ) 5:1. 60-2. 50 (7H, m) , 3. 50-4. 
5 00 (5H, m) , 5. 10-5. 60 (1H, m) , 6. 70-7. 80 

(4H, m) , 7. 9 0 - 8. 2 0 (2H, m) , 8. 5 0- 8. 7 0 (2H, 
m) , 9. 5 0- 9. 7 0 (1H. m) , 1 0. 6 0- 1 1. 6 0 (1H, 
m) 

ESI-MS (m/e) : 4 5 8 [M + H] 

10 

mmms 9 3 

2— (5- ( (2 '-7JVtPb:7x^-4-^JV) -2-tfUS? 

v - 2 _^ Jt/ - ih-^>xvs w-)v- 6 — r;u) £ p 'J 1 -&ik 

15 2 '-7JWnt'7i^-4-t-^l^T > ^J£0U 8 2 tTO©^ 

l HNMR (DMSO-dj) 6 : 1. 6 0-2. 6 0 (4H, m) , 3. 2 
0-4. 20 (2H, m) , 5. 10-5. 30 ( 1 H, m) , 5. 60-5. 
20 9 0 (2H, m) , 6. 9 0- 7. 7 0 (1 1H, m) , 7. 90-8. 10 

(1H, m) , 8. 2 0 -8. 4 0 (1H, m) , 8. 6 0-8. 8 0 ( 1 H, 
m) 

ESI-MS (m/e) :49 4 [M + H] 

25 mmm 594 

6- (1 -7-fe5 1 ;i/b:P 1 Jv>-2--r;i/) -5- (4- (5- *5\fr- [1, 
4 _ (5 _^^ ;l/ - [i, 2, 4] -t*t^7 , /-;V-3-'f;W 7i 
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iHNMR (CDC 1 3 ) 6:1. 60-2. 80 (1 0 H, m) , 3. 50- 
4. 00 (2H, m) , 5. 15-5. 60 (1H, m) , 6. 70-7. 8 
0 (5H, m) , 7. 9 0-8. 2 0 (2H, m) , 8. 5 0- 8. 7 0 (1 
H, m) , 9. 5 0-9. 7 0 (1H, ra) , 1 0. 6 0- 1 1. 5 0 (1H, 
m) 

ES I -MS (m/e) : 48 2 [M + H] 

mmms 9 5 

6- ( (2R, 5S) - l-y-fe^- 5 -^^JPfc!aU^> - 2— fJP) - 
5 _ (4-/^>XJl/^-7x;^y) -2--fcf75 ?>-2-^JW-l 

(X8D 

2-7Wn-4-rhD$ASSl o gOtf'J^>8 Omli«l:, 
N-^h^>-N-^W5>S8fi5. 7 9gRtfl-X^-3- (3 

(X82) 

4-75y-2-7^n-N-^ h*v'-N-*^;i^>X7$ 
2_ 7 ;^ n -N-^ h*->-N-*5P;i/^>;C75 Hi 0. 8 4gO^ 
;-jl/60ral^*30mlWC MT^^AH. 2gR« 
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/ i~i/2) ^mit^m^n^mnntLxmco 
eras) 

N _ (3-7;i/^p-4- ( (N-^h^v'-N-^^TS/) 

5 4_7 5 y-2-7Mo-N-^h+y-N-^^M>X75F3. 7 
g0HUy>2Oml», H7^>-2-M#>t2. 5 6g^l- 
x ^ ;1/ _ 3 _ ( 3 '-^^;K7^/7ntf;i/) -j&jWWS K«fflfctt4. 

(Ig4) 

N- (4- ( (4R) -4- ( (tert-7*^ (>>^J1/) ->U;i/) :* 
- 2 -^>3V-<Jl') -3-7M07i-;W K55?>-2-*;V# 

15 *U"5 

(3R) -3- (tert-7*^ &*7)V) s sV)l) **~>-l-^> 
4. 92g©fh7tKO77>80ml»«L -7 8gi:Tii-WJ 
^^7 A (2. 4 6M ^+>->i#$) 10. 8ml£iQ;L> KJftift&Pli&Kfc 
TlBtr B 1«#Ufc. N- (3-7;i/^P-4- ( (N-^ h^v-N-^^;W 

20 7^;) *;w#x;w 7x-JW tr?5>>-2-*;w#*u-5K2. 7 g cf 

b7tHD77>60ml M£ - 7 8 StCTJP^., "ClMfi&, 
7h^77^- : f >/»5 : Jk= 9 / 1 - 1 / 1 ) fcT# 

25 ®u &mfc&to*n&mft£LT&it. 

(ZDS 5) 

N- (4- ( (4R) -4- ( ( t e r t -7^1/ (SJjWW v'U^) * 

_^ > ^y^ ; i / ) _ 3 -7;^p7xxjv) 2 

5 F©£j& 
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N- (4- ( (4R) -4- ( (t e r t v-UJW • 

_ 2 -^>9 i y-r;i.) -3-7Mo7i-jW t£^v>-2-#;V^ 
H5 1 3mg©fh7tFD77>5ml^I^/-^2 0ml (DM 
GiMmz, 1 OXrtyVVk-ftMMkl 0 Omg&iQ*., JKJfc«fc£#3B£H 

i. 5^iwa^ufc. »«feit*«, u »&n&»* 

9/1-1/1) fcTKMSU 3E«Mb^**«»6BI#tbT#fc. 
(1*16) 

N- (4- ( (4R) -1, 4-ykFD^>^) -3-7^*0 
N- (4- ( (4R) -4- ( (tert-7^ (5?jWW ^) M * 
5F3 4 0mgO^^;-JH OmlRtff K5kH077>5ml ©jg-a^ 

>6ml» »T, Th77'f;i/7> : E-9A7;Vt'JH (1M 
7k.HD7 7>»«) 1. 1 8m 1 ftim*., £j«£^KT2B#P^#bfc. 
gjtK£ttEE0£U #£ftfcM£^U#^>#^A^o^h^7^- (£ 
n«tt : A+t>/^Xf;i/= 1 / 1 -WBx^lO fcT*«U *H^-& 

(IS7) 

N- (4- ( (5S) - 1 -7*?)V- 5 -^^tfPU> f >- 2 
;W -3-7Jl^P7xX>l/) t:5'7>-2-*M*f5F©^ 

N- (4- ( (4R) -1, 4-7tl«D*^>^) -3-7;U^D 
7x-Jl/) kT95?>- F 1 47rag070D*^6mll 

h 'JlWSVO. 2 6ml W^>XJV^MD7-f HO. 
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5 KTifeit^ &3RfflEir^*S'£ATft»bfc. il^Wit^utllJ: 
0, &£j&$!<H#fco #f»nfca«tl0^^y-^5mlMfc, 

fc£D/ffi£/»£#fc. #6nfca^J«*©f nn*jPA4ml»ttlc«i* 
MO. 0 4 3ml£iP;L, R««&*»^T-3l«aWbfc. fc&fcfcffli 
3cbfc^, ^flWB*B^OTh^77^- (Ki e s e 1 ge 1™6 0F 254 > 
15 Art 5 7 44 U^tfci) , SUf iV/^^/-JV= 1 0/1) fcTfflf 

COS 8) 

N _ (4 _ ( ( 2 r, 5S) -i-7-k^;i/-5-^^;nfnu^>-2- 

20 <D&J& 

N- (4- ( (5S) - 1 -7tt)V- 5 -^^;WtfDU^>- 2 

i^CT^MTO 1 m 1 KfcJK£Hffi£K:T 3 0 flflfflBfcbfc. 

25 ttjfcbfc. »JS&MBE«*bfcft, ^ffl»i^n7h^77^- (K i e s 
e 1 ge 1™6 0F 2 54 , Ar t 5 7 4 4 (pUl^frfi) > IfflfcWW fcTf* 
fib, *«fc£*'&&*fe»tt»K£bT#&. (Rf : h^>X#>i^ 
#) 

(XS9) 



WO 2005/063738 



515 



PCT/JP2004/019843 



6- ( (2R, 5S) -l-7ir5 1 ^-5-^^;i/b!DUv J >-2--r 
)V) -5- (4-^^>XW^-7x/^->) -2-t!^> f >-2— f 

1 h - ^ 5 *V-;V0»56 

N- (4- ( (2R, 5S) -l-7-t^;i/-5-^^;Vlfa'J> ? >-2- 
_ 5 _ 7Wn -2--hD7x^) tf^^>-2-*;^^^b* 
10. 4mg©N-/5 1 JVt°a'Jy;>lml^l:> 4 -*£'>;*;i'*— 
;V-7x/HV9. 2mg, »>")A2 6. 2mg£Jn;L, 9 0 

gfcTlP#MJ*#l/fc. IftXX (I I) -*»*6 Omgm 

9 0*teTm&w, i o o«tT2raM^bfco s^«Efc»Kx^ji/Rr;fia 

Mfl^avh^77^- (Ki e s e 1 ge 1™6 0F 2 54 , Ar t 5 7 

iHNMR (CDC 1 3 ) 5:1. 31 and 1. 33 (total 3H, 
each d , J = 6 . 0 H z ) , 1. 55-2, 60 ( 7 H, m) , 3. 0 
3-3. 10 (3H, m) , 4. 25-4. 62 ( 1 H, m) , 5. 20-5. 
44 (1H, m) f 7. 0 1- 7. 6 8 (4H, m) , 7. 8 5-7. 9 7 
(2H, m) , 8. 5 7 - 8. 6 9 (2H, m) , 9. 5 6 - 9. 6 3 (1H, 
m) 

ESI -MS (m/e) : 4 9 2 [M + H] 
5 9 6 

N _^ ;l/ _ 2 - (2- (5- (4- (2-^^l/-2H-fh7y-JV- 
7x y^->) -2-^'jy>-2--^-lH-^> xy^V- 

2-^-2H-fh7«- 5 -<^7x/-;VtfflHT, »J4 
9 8 (Ig5) frfe (Xg8) £|W|$ltf>7j&> cnKUPCfc^ftXttsmfe £ 
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X HNMR (CD C 1 3 ) 6:1. 80-2. 50 (7H, m) , 2. 90-4. 

00 (4H, m) , 4. 3 0-4. 5 0 (3H, m) , 5. 10-5. 65 

(1H, m) , 7. 10 (2H, ra) , 7. 2 0- 7.. 8 5 (3H, m) , 7. 

• 8 0- 7. 9 5 (1H, m) , 8. 0 5- 8. 2 0 (2H, m) , 8. 30- 
5 8. 50 (1H, m) , 8. 50-8. 70 (1H, m) 

ESI -MS (m/e) : 510 [M + H] 



mmm 597 

6- (1 -y-fe^;Hfd'J^>-2--Pl/) - 5- ( (4 '-7J^PH7x 
10 =L)l-4--()V) *±kl -2-tf'J^>-2- -i > ^-lH-^>X-1 > 5^ 

15 'HNMR (CDCI3) 8:1. 6 6 - 2. 4 3 (7H, m) , 3. 4 4-3. 
92 (2H, m) , 5. 21-5. 60 (1H, m) , 6. 80-7. 67 
(11 H, m) , 7. 77-7. 91 (1H, m) , 8. 30-8. 43 (1 
H, m) , 8. 53-8. 67 (1H, m), 10. 89-11. 43 ( 1 H, 
m) . 

20 ESI -MS (m/e) :49 3 [M + H] 
5 9 8 

6- (l-7Wb!a 1 J^>-2-^^) -5- ( (3 '-7;^nlf7x 
-,l-4--< )V) £Z±) - 2-bf'J> ? >- 2--r;V~ lH-^>X^f5^ 

25 

3 - -7MD7i^-4-t-«i/^ mmn 8 3 tnuo^m, 

>HNMR (CDC 1 3 ) (5:1. 67-2. 44 (7H,m) J 3. 44-3. 
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9 2 (2H, m) , 5. 2 2 - 5. 5 8 ( 1 H, m) , 6. 9 2-7. 6 8 
(11H, m) , 7. 7 8 - 7. 9 3 ( 1 H, m) 8. 3 3-8. 4 5 (1 
H, m) , 8 . 5 6- 8. 6 8 ( 1 H, m) , 1 0.8 8- 1 1. 3 8 ( 1 H, 
' m) 

5 ESI -MS (m/e) :4 9 3 [M + H] 
$mm 5 9 9 

2- (5- ( (6— >T7bfU^>-3— f;P) -2-H'Jv>- 
2— f Jl.-lH-^>X^5^/-^-6— fjk) tfP'Jv>-l-^;i/^ 
10 H 

X HNMR (CD3OD) 6 : 1. 8 0- 2. 2 0 (3H, m) , 2. 20-2. 
15 5 0 (1H, m) , 3. 40-3. 6 0 ( 1 H, m) , 3. 70-3. 80 

(1H, m) , 4. 8 0- 5. 3 0 (1H, m) , 6. 6 0- 6. 7 5 (2H, 

m) , 7. 2 0-7. 7 0 (3H, m) , 7. 8 0-8. 2 0 (3H, m) , 

8. 2 0-8. 3 0 (1H, m) , 8. 5 0-8. 6 5 (1H, m) , 8 . 7 

0 - 8 . 8 0 ( 1 H, m) 
20 ESI -MS (m/e) :4 2 6 [M+H] 

mmiQ 0 0 

6- ( (2R. 5S) -l-7ir^;i/-5-^^;i/b° a'J> ? >-2-^;V) - 
5_ ( (6 - (5-*?)V- [1. 2. 4] -**lH?7l/~;i/-3--OI/) 
25 h°US?>-3— tM -2-b!7^>-2-^Jl/-lH -^>X^S 

mmms 9 5Uns)rnt>nrcN- (4- ( (2R. 5 s) - 1 -r-t^ 
5 -*3\n,fcrnu$?>- 2 --r;v) - 5-7jwn-2-zbD7x- 
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4] -ttW7*/-)V-3-'()V) 7i;-Mffl^T, gMW 5 9 5 (XS 

" 1 HNMR (CDC 1 3 ) 5:1. 33 and 1. 34 (total 3H, 
5 each d, J = 6. 0Hz) , 1. 5 5 - 2. 6 0 (7H, m) , 2. 6 

8 and 2. 70 (total 3H, each s), 4. 26-4. 

6 2 (1H, m) , 5. 2 8 - 5. 4 9 (1H, m) , 7. 0 3-8. 12 
(4H, m) , 8. 4 0-8. 6 9 (3H, m) , 9. 5 7 - 9. 6 3 (1H, 

m) 

10 ESI -MS (m/e) :4 9 7 [M + H] 
«0>J6O1 

6- (i-Ttt)l\ZuW>-2-'()V) -2- ( 5-*^»fc!7^>- 
2-4)1) -5- (4- (2-^^-2H-fh7 > /Hl/-5--fJV) - 

15 7x7^i/) -IH-^-fS^V 

4 _ (2-^Jl/-2H-f^y-Jl'-5-'fJP) 7x/-JK 05- 

^^ ;l/t! ^^ > _2-^;i/^>^^ffl^T, h»j 3 o 6 mmo^m, z\n\z 

20 'HNMR (CD 3 OD) 6 : 1. 8 8-2. 48. (7H, m) , 2. 63 a 
nd 2. 64 (total 3 H, each s), 3. 61-3. 99 
(2H, m) , 4. 4 1 and 4. 42 (total 3 H, each 
s), 5. 37-5. 4 ( 1 H, m) , 7. 15-7. 55 ( 2 H, m) , 7. 
17 (2 H, d,J = 8. 8Hz),8. 08 and 8. 11 (tota 

25 1 2H, each d, J = 8. 8Hz) , 8. 64 (1H, s) , 9. 2 
7 and 9. 29 (total 1H, each s) 
ESI -MS (m/e) :4 9 6 [M + H] 



MM 6 0 2 
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6- (1 -7tt)V-4-**)VVaW>- 2-^)1) - 5- (4- 

crgn 

N _ (3 _ :7; i / ^p_4- (3-^^;i/-3-^-ry-i';i/) 7xz;w tf'jv 

) tf'J^>-2-*;i/^^5 F5 0 0mg(Df h7tHn77>10mlg 

«c tjotf, ift-fts (2-^^;i/-2-ya^>-i—r;w t^^a ( 

0. 5 0M Th7kHn77>it) 9. 8 9 m 1 ^Un^Lfc 
(IS 2) 

N- (3-7;V^a-4- (l-tFo^y-3-^^-3-7"f>-l- 
$?>-2-*;V#^rU-5 H 2 8 0mg©y^y-;U5m 1 

>fy74- (M»J»:^U->/W»X^=2/l) fcT»«U *flft 
(IS 3) 

N _ (4 _ ( lf 4-^kHD^>-3-^f^fJW - 3 -7Mn7x 
-)V) KiJ5?>-2-*^t5 K 
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^y-^)V7,)Vy^ (1M ^nn^« 1. 20ml£ 

im*.fc. sjKiftSJky&T i ofl>ma#ufc«. n- (3-7;v:*a-4- d 
' -hFo^^-3-^^-3-> r 7 : ->-i— r;w tru^>-2 

5 -i]jV^lj-$F3 0 1mg©fh7tFn77>3mlilMD^ Kfcifc 

s^ffl^T i Bsiwjt#bfc. Kmt\z 5»j£tmmw- h u »>a*»*r^3 5 

X»Rfc#****0. 5 0ml SfiTl 0#Pa&#b&. 

io D7b^7^- (M w» A/* * 7 -Jl/= 9 / 1 ) fcT«fi 

(Xg4) 

N _ (3-7;^n-4- (4-^^tfnUv ? >-2— r;i/) 7xXJW tf 

15 N- (4- (1, 4-ytFn^>-3-/5 1 ^JW -3~7Mn7 
x-jp) t!U> ? >-2-^;i/^^1t5 H2 3 6mg©i'DD*M5ml«f« 
tK?pTx h'JX^;WT5>0. 6 2ml0Ift^>XJl/«O. 2 
3ml ZM'Mn^ Rfc*fcMK:T3ISM«#l>fc. R***I&»*W*K: 

20 £«JES*U #6tlfca«tl©v^^;^;i/A75 F3 

m 1 lit, *?frT, 7»b'J9A5 3. Omg£in*.fco S*«&*3^ 
TfcT3 0aiM»b&* MfcT3*M«#bfc. SM^iSlxfJUi 
T#Rb, fc*ffi£^HJ£AfcTffi»bfc. »«t*«E«* 

25 TKfn® 2 0 mgSW»7$t FU7A16 8 mg &IH»^fc 0 jxfctS 
fctM0^DD*JI/A3mlill:, &2KIfl&0. 0 5 0m 1 2:21071 > £ 
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' n- (4- (i-7-fe^-4-^;v£au^>-2-^;v) -5-7;^ 
/2) 

(Xg6) 

6- (l-7W-4-/fJHfoUy>-2-fJl/) -5- (4- 

7i/^» -2-tfU^>-2-f;V-lH-^>X-f5^ 

15 V-)V<DWk 

n- (4- (i -7-fe?;w-4-^5 L ;i/tfnu> 5 >-2— r;v) -5-yjv 

tD-2--hn7x-;i/) bf U> f >-2-*;i/^^+i-5 HI 5mg©N— * 

?jv-HD | j^;>2mi«« 4- (^>;ui^x;i/) 7i;-M3. 

4mgR«tv7A4 4. 9 mg £HK»!;1> RjKttft 9 0 flEfct 1 WfM 
20 J»Lfc. S^^bXX2 7K?ntl4 3. 8mg£flD7Lfc<Z)^ 1 0 Oftfc 

#$JB3£Jf h^77>f- (KieselgelTM60F254, Ar 

t 5 7 44 (;*;i^*h«) > 7PP*jkk/^/-;V=9/l) CTffMU 
25 M^tl&efi@#il>T#^o 

iRNMR (CDC 1 3 ) a : 0. 8 0 - 2. 6 3 (9H, m) , 3. 00-4. 
4 0 (2 H, m) , 3 . 0 5 and 3. 0 8 ( t o t a 1 3 H, each 
s), 5. 03-5. 43 (1H, m), 7. 00-7. 73 (5H, m) 7. 
83-7. 98 (3H, m) , 8. 33-8. 43 (1H, m) , 8. 62- 
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8. 70 (1H, m) , 1 0. 6 2 - 1 0. 8 0 ( 1 H, m) 
ESI -MS (m/e) :49 1 [M + H] 

' ' mmi 6 0 3 

5 6- ( (2R, 5S) -l-7i?^-5-*5PJl/ Ha'J^>-2 — jM - 
5 — ( ( 6 — (th^zst^lls) tfU^>-3--f;V) 
>-2--fJV-lH-^>XM5^/-Jl/ 
^WJ5 9 5 (X@8)Tl#e»tlfeN- (4- ((2R, 5 S) - 1 -7^? 
5 -^^tfpij^>- 2— f ;W - 5-7Jl/tD-2--hD7x^ 

iHNMR (CDC 1 ,)• « : 1. 10-2. 22 (1 OH. m) , 3. 48 
15 and 3. 50 (total 3 H, each s), 4. 26-4. 62 
(1H, m) , 4. 57and 4. 59 (total 2H,each 
s) , 5. 3 3- 5. 5 2 (1H, m) , 7. 2 0 -7. 5 0 (4H. m) , 
8. 4 0-8. 7 0 (3H, m) , 9. 5 7 - 9. 6 3 ( 1 H, m) 
ESI —MS (m/e) :4 5 9 [M + H] 
20 1 

n. 2. 4] £Z£7j/z2k= 5-^;i/^>m 

25 (SM*J«:^^>/»«X5 i ;U=9/l-l/2) £T»«U 7 

$-7>#i. i g &#fiiu#«« t hxmc 0 

75v>#U. 0 9 gRtf£U5»0. 95mlOl^-iH8ml»- 
k Hn + yJl'75>-0-7M>l7 2 lmg©X^/-;W2 0ml» 
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^*>/lfflfcX^JP=9/l) fcTStfiU . [1, 2, 4] ^7^7 
5 tell, 2, 4] ^7^77-^- 5 -*M>SSIfJH^fJl'3 0 Omg 



##0»J2 

3_/><>^ji / ^-^^-2-kFa^^lfU> ? >2 gO7th^h'JJV40ra 
1. 2 4ml£fln*., RJK*ftaak:Tll*Ma»bfc«, »«&«BES*b 

7^- aWV«I^=9/1~4/1) £T*ltSU 5? 

3 8 g<D*&;-)V2 5ml», 1 0X^7^A-ft*tt«t5 0 Omg 

25 

##f!]3 

6 - * * >>Ul/ftXJl/- tf U £>z 3 -^--^ 

6 ;i/-tfU v?>4. 7 2g©i?^^K^* . 

^>K8 0ml»KK, tfT. (tf« 1/- h) 5>#a>6. 6g, Ifflfc&Dtf 
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A5. 9gRtf (1. 1 '-tfX (^7x^X7^) ^Dt» 3>* 
ddA7^A (I I) ^na/^>ift9 8 0mg»^ Rf&jft&8 0 

0 %M«^tK 3 0 m 1 £ 0 &£Tig;L R«***MfcT»fta»bfc. 

###14 

3-^DD-6-x^>x;^x;v-tf0v J >^^viT, ##^»J3 tmm<D 

##$J5 

(2R, 4R) -4-fcKP^'>-tfnU^>-2-^;i /^>^ *h*~>- 
(Igl) 

(2R, 4R) -4- (t e r t -7*fJV-^7i-;k'>7-W'» 

(2R, 4R) -4-b HO^->-traU 5?>- 1, 2-> ? #;i/^>m 1 
-^>v;VX7>xJl/3. 6 1 g©^/fMM75 K6 0ml«t ^ffc 
tert-7"W7x-^'JJk2. 3 2 gRtH 5^7-^2 . 3 2g£ 
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7h^77^- (JRH»ii:^**>/iffllfcX5 1 ;W=l/2) tetf»«b»i 
(XS2). 

5 (2R, 4R) -4- ( t e r t -^-y7i-jV-y7-M+'» 
(Igl) T#e>nfc (2R, 4R) -4- (tert 

)),-*/?- )V***s) -tfo>J> 5 >-l, 2-5>*;i>#>« i-^>v;vx 
10 Xx;i/2. 62g©tfUv>30ml«t> 1- (3-^W^;^n 

1,^7^- (SM*»:^ii->/B»x^=i/i) 

15 ^tl^Hfeo 
(X@3) 

(2R, 4R) -A-^YU^y-Z-^Y^^-^^-^^^^^- 
tfO U 5?>- 1 ^>^J1/XXtJVO^ 

(Ig2) T#S>n& (2R, 4R) -4- (tert -»-^7i- 

20 -2- (^h^^-^?^-*;w^i*;v) -en us? 

y-l-%)[,tf>m ^>^JVX7>x;i-2. 04g©fh7kHD77>30 
mllfL fb77*W> : e^A7MU H (1M fh7bFn77 

n6n&s*&>"J*y;W7A^n7b^77^- (ft 

25 : A^-y-Vftll?^ 1 / 3 ) l:TiSt«Ift3^#fc. 

(Xg4) 

(2R, 4R) -4-fc Ho^v-tfoU v>- 2-#-M*>R ^h*^ 
(Xg3) T#6nfc (2R, 4R) -4-kh*n*~>-2-*b*->-* 
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mg ©i^ ;-)V2 Oml», 1 QXnvV^K-mM^iUl 0 Omg£ 

^13^ (i-o) T^$n**56IBK#**SI^>^5^/-;WSI»# 
tt«nfc^;m*^— tf*Stt£*TiIfcJ&^ E*0#»fc:feV>T»Ra, « 
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m # <o * h 



1. 5* (I -0) 




5 x 2 , x 3 r^x 4 ^ *Mtm&vT* immrxK&xm***^ 




(n) 

R 2 te. ftlfMiUT, fcFD*-X tfUI/SJk -CH 3 _ a F a , -OCH 
3 - a F a , 757, CN, APyX C 1 _ 6 7;Wl'Xte- (CH 2 ) 1 _ 4 OH^r 

20 

R»tt, -Cj-.T^+M " (CH,) ,.,-OH, -C (O) -OC x _ 6 7;V. 
- (CH,) 1 _ 6 -OC 1 _ 6 7;WK " (CH,) ,.,-NH,, ">7 
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A -C (O) -C^eT^JK An^>, -C 2 _ 6 7;i/^r^K -OC^ • 
TJl^k -COOH, -OHXte^V^U . 

-C^^JWl' (i7i^JHi |w|-X«ll&3, l75£3<OkKn*«X A 

5 D yx -oc (o) -c^eT;^^ (^7;u^;wti7iS3©;\ny>T* 
-c 2 _ 6 7;i^~;k 

-C (O) -N (R 51 ) R S2 % 
10 -S (O) 2 -N (R 51 ) R 52 ^ 

-o-c 1 _.7;wi' wc^.twi*, AnmsN (r 51 ) r 52 ^« 

-S (O) 0 _ 2 -C 1 _ 6 7,MrM 

-c (o) -c x _ 6 7;v^ (ttCi-eT^*;^ ad^x 75/, CN, 

15 hHD^X -0-C 1 _ 6 7;WK -CH 3 - a F a > -OC (O) -C^TJV 
*;k -N (C^eTMJW C (O) 0-C 1 _ 6 7;WK -NH-C (O) 
0-C l . t T)V^)V, 7x^K — N (R 51 ) R 52 > -NH-C (O) -C^e 
7JWK — N id-TJ&M -c (O) -Ci_ 6 7;^;WX«-NH-S 
(O) 0 _ 2 -C 1 . fl 7;WPT?«*SnTV>T ! b«fcVi) , 

20 -c (s) -c 3 . 7 i/^a7m 
-C (S) -c 1 _ 6 7;wk 

-C (O) 

- (CH 2 ) o_ 4 -N (R 53 ) -C (O) -R 54 , 
-N (R 53 ) -C (O) -O-R 54 , 

25 _ c (o) -7U-;u («7U-;w*, ;\uy>rm^nx^xh^) > 

-c (o) -3f*£«£Sk 
-c (o) -nitjfe^iiat 

«-o-c 1 _ 6 7;wi'Tr«m$nT^T ! fej:^) ) , 
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7x^ (I7I-JH1 AP^X -C^eT^^K -O-C^.T;^^ 

;\ny>, CN, ^^;K COOH, 75 A tf^A tFD^'X kFO 
^>75SVXte~hn£*U 

R 53 te, 7R^0^Xte-C 1 _ 6 7Jl'3 i ;i'£^U 

R 53 ^R 54 07Jl/^t-N-C (O) &fcfcoTJBf£TS475M 
R 5 WR 54 ©7;WV<!:-N-C (O) -0-tMl:&^tW§4 

x B tt, -o-, -S-, -S (O) - -S (O) *B^Xtt-0-C 

att, ^-n-^nSlStbT, 1, 2X»3©SE»&*U 
qtt v 0 75£2©SBR£^U 

mfcL 0 75S2©«E»ft^-r. 3 f*«n«fll^ (fcfcU X 6 ©-^~ 
0 _ 4 _ s _ % _s (O) -Xtt-S (O) 2 -T&D, X,©«CWlUMI*Tr 

«fc D ns AfDlf^ 1 75£ 4 #f 5"ta*5f#ft**ai (KT u 

2. X 1 75SX 4 *^TK*JS ; PT?**lt*^ll2*©^'WXtt*©*^WK: 

3. X 8 #, -O-, -S-, -S (O) -S (O) .-XHJMteT?** 
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4. 5£ (1-1) 



2 >X B 

(i-i) 

R lx te, l7!)M3©R 4 TW$nTViT ! b<fcVi7x-;Hr^^/0\ A 

s-, -s (o) -x«-s (O) 2 - 

10 ^ffSStiSSU 

4 f eft <D4b&®X tt-t o^Wtrl^^n^^o 

^ aBM i 4 5 Xtt 6 Jlfl^M****** 

15 KflHl&tttt l7553©R 4 T?jl»l$nWT'b«fcV0 T?*S»**4lB*Oft 

r^ow^, gurnet **js^Rrm*is : P^5**»«ko»^$n 

8.^(1-2) 
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R^ x 



■4 h 



(* 2 )q 

(1-2) 

4 «r & 5 x« 6 A®M*#e*tt** m^m^mmmmm\t, 1 7?>s 

3®R 4 Tfiltfe$nTV>T'l>J:^) ftSU 

% (^R 12 «> 17iM3©R 4 Ttti&£nWTfcJ;<;> Sfc, Ba 
X 51 #-0-, -S-, -S (O) -Xtt-S (O) 2 -^D, 

x 52 at-o-, -s-> -s (o) -> -s (o) a -xtt¥tt^T?*o, ft© 

Mo 

9. R iz j5*% ^S^tSATDlfibtv 4>fr<£h&mMttl'3 

Djl^$n^^\xn^^l7iS2WbT^T ! bJ:Vi47iS7M©^fn©^g 
*flt«fifc«*3!i («^S£ItJ»fc«*S», i7bS3©R 4 T?«ift$nWT-«k 

xh&w x&v. fr-o* x 52 #, -o-> -s-, -s (o) -xtt-s 



WO 2005/063738 



PCT/JP2004/019843 



10. r i2 ^> mmnzmffctz^TumTtL-c, ^tn<t%^mm^i 

J:OS^ns^xaJS : f-*175S2WbTViT'b«fc^475S7fi©l&?n©^ 

mmwmmm ma^mmmmmmt, i7is3©R 4 -es&$nwx 

11. r i2 ^> '>fc< tfegmn^si^b, 

«2*«5 75S7J|0M*BI»K«*III <*5 75£7*©«*»». 171 
5 3©MfBR 4 T*B$l£nTV>T%£^) X B2 tf, -O-, - 

_ s (o) -Xtt-S (O) a -T?**»**88B«©flS-&«lXtt*©* 

12. r i2 ^\ mmmmm-rm^thx. *i>fc 

£ft5AxnM^£ 17552 WbTiiTfcJ;^ Irtlcri^^iX 

» 2 rrs 5 7ss 7 *©^a#»i6«**«(tt^a*»ift»*^i»^ 1 755 

8 fB«£©4b£«te^©^WfcS^£fr£^° 

1 3. & (1-1) a(i-n) 



fastis*. 

14. x s >\ *k:-o-t?*<biii*«i 3E«©^*XJi«e©**WfcW 




11 



R 



(1-11) 
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1 5. a (I -1) 3 (I -1 2) 




a-12) 



16. X 51 #, #fc-0-T?*****l 5lB*0fc*«Xtt*©ll^ttfctf 
1 7. R 12 fr\ ^ (I I I -1) 



is. Amf)njb^.3(DR 4 rm^nx^xh^\ f7VJ^ -r^vu 
15 ;k -fv:f7yu;k ^7^7 x /u;k ^tH^/u^, HJ7i/u;k * 

19. S (1-0) tiSn*ftm 5- (4-^^>XM^-7x. 

20 -2-tf7v f >-2--r;i/-6- (2-a;ww^-7x;+"» 




(IIM) 



10 Xte5£ (I I 1-2) 




(IH-2) 
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5- (2-*;ww;i'-7x;*'» - 2 - tf u s»- 2 6 - 

5 5- (2 -jSjJVAt'f Jh7i^-» ~ 2 - 2 --f 6 - 

5 _ (2-7^0-7x7^) -2-tfU^>-2-^;P-6- (6-* 

* >7UP*x;i/- tf U 3 - lH-^^S^-Jk, 

io 5- (2-^7;^n^h^i/-tfU^>-3—f;v^'» -6- (6-* 

* >x - ;p - U 5? > - 3 - -f *» - 2 - tf <J ^ > - 2 — f ;v - 1 

5- (2 - y7Mn^ h+^-H'J -7> - 3 -fm-» -6- (6-* 

^ >x;u*-;v- tf u v>- 3 — ovtti/) -2-tf?>>>-2— r;i/-i 
is h-^>x<5^v-;k 

5- (2-i?7)v*u* h* 9 s- tru s?>- 3— r;wa-*-» -6- (6-* 
^>7.;^-;i/-tfu> ? >-3— ni^v-) -2- (i-^-ih-h 

5-.(2-^7;-7x/^» -2-tfU^>-2—f;W-6- (6-X* 

20 >x;v*x;v- tf u v>- 3 — om-^v) - 1 H-^>x-r s^\/-^ 

5- (2-7Mo-7x;+y) -2-tfU> ? >-2-^;i/-6- (6-X 

^>7>;^x;v-tfU^>-3— ovtt 9 s) - 1 H-^>X-f s^V-;k 

5- (2-7MO-7x/^» - 2- (lH-lf^^-;l/-3-^;l/) - 
6 - ( 6 -X^>X;i/*X^-tfU^>- 3-^ ;!/:**->) -1H-^>X^ 

25 s^v-;u> 

5- (2, 3-77KO-7i;^» -2- ( 1 - 1 H- tf 7 

v r_ ;u _ 3 _> r ;p) _ 6 - (6-x^>7>;v^x;v-tfU^>-3— r;i/** 
5/) - iH-^>X-f5^/-;k 
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5- (2, 4-i?7JVtD-7i;^» -2-tf^v>-2--f;V-6- 
5- (2, 5-^7Mo-7i^~» - 2 -tf'Jv>- 2-^^-6 - 
5- (2, 6-y7MD-7xAy) - 2 - tf 55? >- 2 6 - 

(6-x^>x;v*x;i/-tfy 3— r;i/#**» - ih-^>X<5^ 

10 5- (2, 6-^7;V*Q-7x;+'» -2- (l-^f;i/-lH-lf7 

-» - iH-^>x-rs*v-;k 

5- (2-^;i/^Phfu^>-3— r;^^e» -6- (6-x*>x;k*x 
;wtf u s»- 3 — r;M-*-» - 2 - try s?>- 2 -^jv- 1 H-^>x-r 5 

15 

5 - (2-7;^atfy> ? >-3— r;^^-» -6 - (6-x*>x;k*x 
;ptry s?>-3— f;i/^-» - 2 2 ->uv- m-^>x-r 5 

5-. (2-^ootfy>?>-3 — r;M-*-» -6- (6-x^>x;kfrx;u 
20 tfy^>-3— r;M-*~» -2 -try ^>-2— ow-iH-^oXfsy 

5- (2-^ontfU^>-3--r;i/.^-^i>) -6- (6-x*>x;k*x;]/ 

25 5- (2-->7y try v>- 3— f;kfr3r~» - 6- (6-x*>7ji/#x;i/ 
try^>-3--r;M-^» - 2- try 2 — r^— ih-^>x-ts^ 
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5- (2—&7)V*U*b* 9 s-\ZW>-3-'(frtt 9 s) -6- (6-x 
?>ZM-)l-¥Vz?>-3 — - 2 -tf U$»- 2 )V- 1 

5- (2-^7;^n^h+->-trU5?>-3— tfrtti/) -6- (6-X 

5 ^>x;v^x;i,-tfUv>-3— DVOr**/) - 2-Mv : Jy- 2 1 

5- (2-y7MD^ h^v-tfU^>-3— Ol/^v) -6- (4-X 

10 5- (2-y7JWo^ h^>-H'Jy>-3- >OV**><) -6- (4-X 
^>7>JV*-JP-7x;^y) -2-tf?v>-2 — ()V- 1H-^>X-T5 

5- (2, 6-P7)V*U-7x.S*?5/) -2-k°'Jy>-2-^JP-6- 
( 6 - ^ >7JU*XJI,- H>Jy>-3 - 1 H -^>X-f 5 ^ 

15 % /— )W 

5- (2-MWJP-7x;^y) -2-lfU^>-2— f;i/-6- 
(6 -x^>x;^x;i/-t!U^>- 3 -1H-^>XV5^ 

5-.(2-7Mo-6-y7y-7x;+y) - 2 - tf U i»- 2 — f;i/- 

20 6- (6-x^>7;;^x;i/-tfu^>-3— O^vO -lH-^X-f 

5- (2 -7MD - 6 - ^Mt-f JP-7x/ + y) -2-tfUv>>-2- 

-f;i/-6- (6-x^>x;i/^x;i/-tfU> > >-3— r;i/^'» -ih-^ 

25 5- (2 - 7MD- 6 - AMK^-7x;4 1 y) -2-h°^>-2- 
<;w-6- (4-I^>^M-;k-7x;*y) -lH-^>X-f$^/- 

;k 



WO 2005/063738 PCT/JP2004/019843 

537 

5- (2-7MD-6->'7;-7x;^y) - 2 - tf 2 — ( )V- 

6- (6-X*>*;V*x;i/-t!U7>-3-- Olt* 1 "') -1H-^>XV 

5- (2-7;i/^0-6- (T-h7l/-;U-5— f;W -7i/^» -2- 
5 2-^)1-6- (6-x^>^;i/5j>-;i/-bfU5?>-3— -OM^ 

5- (2-5?7;^a^ h^t!U^>-3-' fJP^J/) -6- (3-*D 

o-4-/^>xm-;p-7i;^» - 2 -t?u v>- 2 — r;w- ih- 

10 4- (2-7Wa-7i;^~» -2- (tf U 5?>- 2 — ( )V) -6- 

4- (2, 6-y7MD-7i;^y) -6- (6 -**>yUMeL;i>- tT 
U$»-3->OM-*S') -2-If7'7>- 2 1H-^>7V 5^ 

15 4- (2, 6-y7Mn-7x;^y) -6 - (6 -^^>X;P*x;i/-h° 
'J v>>- 3 -2-¥W>-2--()V- lH-^>7'-f$^ 

4- (2, 6-y7MP-7iy^» -6- ( 6 -X* >7Jl/*x;i/- tf 

y^>-3--r - 2-tf^^>-2--r;u- iH-^>x-ra^ 

20 

4- (2, 6-y7Ma-7x;^y) -6- ( 6 -x^ >7Ui/*x;i/- 1? 
U5?>-3— UM^v) -2-tf'J^>-2-<;i/- 1H-^>7W5^ 

4- 2 - 7k HD-tTU v>- 3 — ( )Vtt 

25 5/) - 6 - (4 -I^>7Wzjl/-7i; + 7) - 2 - tf U S»- 2 — f 

4- (2, 6-y7Mn-7i;^y) -6- ( 6 -x^ >t;;p*x;u- hf 

'J7>-3-^my) -2- (lH-tf^V-;U-3— - 1H-^ 
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4- (2-7Mn-7i^y) - 6- ( 6 -2L? yxfr-fc-JV- t! U -J 

y - 3 - -i y) - 2 - e ? v y - 2 - < ;v- 1 h - ^ >x-r 5 y y-;k 

4- (2, 3-y7Jl/tD-7xy^» -6- ( 6 -X# >7JI^XJ|/- tf 
U^>-3--Ol/:t^» -2-tf^^>-2-^;i/- 1H-^>X-T5^ 

5 *a-;k 

4- (2, 5-^7;i/^0-7xy^r>-) - 6 - ( 6 -X* >7JV*x;i/- tf 

ue>>-3— r;i^*~» -2-hfUv>-2--r;v- m-^yx-i 

4- (2->77-6-7Jl/tn-7x7*«» -6- (6-X^>7Jl/*X 
10 ;i/-tfUv>-3-<;i/^-^r>') - 2 - If 7y> - 2 -<J1/- 1 H-^>X-f 

4- (2-y7y-6-7M.n-7x/ + y) -6- (6-*^>7Jl/tf;x 

tf u v>- 3 ->r — 2 — tf u v>- 2 — r;i/- 1 H-^>X-r 

15 4- (2-y7;-6-7MD-7x7+y) -6- ( 6 >7J!/*X 

;^-tfU^>-3--r;v^+-» - 2 2 — ov- ih-^>x-t 

1- (2- (6- (5 -^D^E-t? Ui?>- 2 )V**y) -2-tfUv 

>- 2 —r;p- 3H-^>x<5^*y-;i/- 5 --r;w -trnue?>- 1 -4 
20 ;w -x^/x 

1- (2- (6- (6 -^^>x^^x;i/- tf u v>- 3 -^ov-t^-y) - 
2 - tf u v>- 2 --r 3H-^>x-f 5 5 — r;w - tf d u s> 

y-i—iM -x^ />, 

1- (2- (6- (4-tHn+y^^-7x/^y) -2-tfUi?>- 

25 2 --r;p- 3H-^>x-r 5 - k°n u v>- 1 

1- (2- (6-'(4-^^>XJl/*-JV-7xy^y) -2-fcf'Jv>- 
2 3H-^>X-<5^ 1 /-J1/- 5 -t'D'Jy> - 1 -< 

M -x^y>. 
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2- (6- (4-^^>7JV*-Jl/-7x/ + "» - 2 -h!U> ? >-2--r 
3 H-^>X-r5^/-;U-5— f;W -ED'Jy>-l-Mm5 

2-tFD + y-l- (2- (6- (4-^^>XM-;V-l-7x/ + 
5 v) -2-t!U^>-2— fJl/-3H-^>X^5^/-;P-5— f;W -tf 

1- (2- (6- (6-l^>XJl/^-t!iJy>-3-<my) - 

2- tfue»- 2-^;p-3H-^>x-f 5^/-;p-5— -r;w -en us? 

10 1- (2- (6- (4-^^>XM^-7x;+y) -2-tf^^>- 

2 -4 )v- 3H-^>xy 5 --ijv) -trnu> ? >- 1 --r 

2-7;P^P-l- (2- (6- (4-^^>X^ZJl/-7xy*y) - 

2 - tf u v > - 2 - -r 3 h - ^ >x-r 5 ?v-)v- 5 — r ;w - tf □ u s> 
15 -OP) -x^/x 

5- (6- (1 -7-fe9MP-t!aU-X>- 2 — niO - 2 -fc!U v*>- 2 f 

ih-^>x^5^;-^- 5 — om-^vO - tru -x>- 2 -#;p#x 
hu;k 

1 -. (2 - (6- (4-^^>X^»-7x/+y) -2-fcfU5»- 
20 2 -^jV-3H-^>7V5^y-J|/-5-f» - tfD U > 5 >- 1 — T 

1- (2- (6- (4-^^>XJV»-7x;^y) -2- (lH-fcf? 

v/— 3 — r^) - 3H-^>x-r 5^/-;u-5-<;w -trau-x>- 

25 1- (4 -7;M-n- 2 - (6- (4-^^>7M^-7iy+y) - 

2 - tf u s»- 2 --r^- 3H-^>x-f 5 5 — r;w - tfn U v 

>-i — f;w -x^/x 

N- (5- (6- (1 -71r3Ml'-h°niJ> ? >-2--f;j/) -2-£U5»- 

2 — f 1 h - ^ >x-f 5 - 5 — f ;i/**>o - tf U V > - 2 — f 
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1- (2- (2- (5-^D^-tf»J>?>-2-<;i/) -6- (4-7^77 

5 N- (2- (2- (6- (4-7*>7>Mn:=JI'-7x7 + 5-) 
;W -2-*+7-X3^) -71z^Sb\ 

6- (l-7-fe^;HfDU^>-2-^;W -5- (4- (7h+5-75P;i0 
7x7 + 5-) -2 -If U> ? >- 2 lH-^>X-f5^/-;h - HJ 

io 7;v^-DifflWft, 

1- (4- ( (6- (1 -7ir5 1 ;i/tfoU5?>- 2 — f;i/) -2-hfU5 ? >- 

2 - -r;i/- l h-^>xW 5 -f *+*» 7x-;w tfUv 

7- 2 (1H) -^7> 

6- (1 -7-fe^;HfD«J^>-2— f;w -5- ( (6- (5-75P;L-- 

15 [i, 2, 4] -^-+-y-7Ty-;p- 3 --r;p) tfU5?>- 3 — r;io *-+ 

">) - 2 - tf U -7 > - 2 — r )V- 1 H - ^ 7XV 5 7V~;k 
(2- (2- (5- ( (2 '-7MDh'7x-jl/-4-^JW rf+5-) - 

2- truV>-2— r;i/-iH-^>x<^^7-;i/-6— r;w trpu-7 

7- .1-- ov) 7^;kt^7, 

20 6 - (l-7*fe^;HfDUv>-2-<;W -5- ( (6- ( [1, 2, 
4] -**Drz?7'/-)V-Z-'()\,) tTU'77- 3— f;W -2-tT 
U-77-2— T;U- lH-^77V5^V-;k 

6- (l-7-fe5 t ;HfnU5?>-2— f;W -5- (4- (2-^-2H 

-T-h^7-;i/- 5 — r;io 7x7+5-) -2-tf^7>-2 — dv-ik- 
25 ^7X-f$^7-;k 

5- (i-7-b^;i/-3-7;^DtroU5?>-2--f;i/) -6- (4- (7 

?>X)V*~)V) 7x7 + 5-) - 2-tfU'7>-2— f;P-lH-^>7V5 

6- (l-7'-fe5 1 ;HfPU5?>-2— f;W -5- ( (6- (2-7^-2 



WO 2005/063738 



541 



PCT/JP2004/019843 



-2 — ov- ih-^>x-t 

6- (1 -7tt)V\ZuW>-2-'()V) - 5- (.4- (2-^^-2H 
-fh^ 1 ;-^- 5 -^)V) 7x/^^) - 2-tfU v>- 2--f 1H- 

5- (i -7-t^;i/- 5-^^;nf pu^>-2 — r;w -6- (4- 

6- (l-7-fe5 1 ;HfDU^>-2-<;V) -5 - ( (6- (2-*9MP-2 
10 K-^hy"/-)V-5--(JV) tTU v>- 3 — < rt^v) -2-k°^v> 

-2--r;i/- iH-^>X^5yy-;K 

6- (l-7-fe5 1 ;i/kfnU^>-2--i';V) -5 - (6- (*h^>*^;Hf 
'Jy>-3-' fjW -2-^U^>-2—f;u- iH-^>X-r=^ 

15 2- (2- (5- (4- (2-^-2H-f h7!/-^-5- -f;W 7i 

2- (5- (4- (2-^f;i/-2H-fh7^-JP-5-rjW 7i;^> 

) -2-tru> ? >-2--r;i/- iH-^>x-rs^y-;i/-6--r;i/) troy 

20 s?>- i h\ 

5 ' - ( (6- (1 -T-fe5 L ;HfoU3?>-2— f;W -2-tfU> ? >-2- 

1 H-^>x-r $ 5 -r;p) - 2h- 1, 2 • -tf 

tfU^^-2-^-X 

3- (4- ( (6- (1 -7-t^;HfnUv>-2—f;i/) -2-fcTU3?>- 

25 2— <;p-ih-^>x<5^/-;p-5— r;w 7x-jw -1, 

3-tWJ^>-2-t>, 

6- (l-7*b5 i ;'HfDU5?>-2-'r;W -5- ( (6-^^tTUv>- 
3—i)V) -2-k°Uv>-2— OP- 1H-^>XV5^V-;K 



WO 2005/063738 



542 



PCT/JP2004/019843 



6- (l-7-fc5P;i/tfuUv>-2— OV) -5- ( (6 2 -4 

;i/tfU^>-3— r;w - 2 -tfU^>-2— r;i/-iH-^>x< 

6- (1 -7±.^)V-3-y)V^-U\dUV^>-2-^)V) - 5- ( (2 ' - 
7MPh'7i^-4-<JW ^-^v) -2-W¥>-2--()\,-lu- 

3- (4- ( (6- (l-7t^)V\^W)V>~2-^)V) -2-\£y*»- 
2-^JI/- lH-^>X<5^/-;i/-5-^;W 7i-JV) -1, 

3 -**UVU 5»- 2 -^X 

6- (l-T-fe^;HfDU^>-2—f;W -2-t^>-2 — 
( (6-lf^^>-2-^;nfU^>-3-Y;i,) - lH-'OX-f 

6- (l-7-fe9=-;HfoU5?>-2— r;W -5- ( (6- (5-*3^- 

[i, 2, 4] -t+if^yy-^- 3 — eu5»-3— r;w 

-2-tf^^>-2— lH-'OX-f 5^/— ;k 

1- (4- ( (6- (1 -7-ir^;HfoU v>-2— r;i/) -2-tT^i?>- 

2— f;i/-iH-^>x-f$^/-;p-5— r;w 7x-jw x*/ 

6-.(l -7ir^;HfU'Jv>-2-^JW -5 - (4- (5-*3Ml/- [1, 
2, 4] -^iti?7y-;i/-3—f;w 7x;^» -2-tf^^>-2- 

■f 1 h - ^ >x-r 5 ?v-;k 

6- (l -7ir^;P- 5-^^;nfnus?>-2— <;w -5- (4-*#> 

N-^5MI/-2- (2- (5- (4- (2-^^-2H-fh7y-jI/- 

5— 7x^y) -2-h!U>?>-2--r;i/-lH-^>X^$^V" 

;u-6— r;w trbu v>- 1 — r;w -2-t+vx^>7$x 

6- U-7ttfr-5-*7)V\doy*?>-2-' OV) - 5- ((6- . 

tf«j^>-3— f;w -2-tf^v>-2— 
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1- (1- (6- (4-^^>^»-7i/^'» -2-tf'Jv>- 

2 -4)V- 3H-^>xW^^y-;u- 5 --f - trau y>- 2 -- r 

5 1- (1- (6- (6-^^>x;v*-;i/-t!Uv ? >-3— hm-*^) - 
2 2— f ^-3H-^>x<^^i/-;v-5— r;io -tfau.^ 
>-2— r;w -i^;x 

1- (1- (6- (6 -x^>x;v^-;w-t!U >^>- 3 - 

2- t!^^>-2—f;i/-3H-^>X'f s^/-;u-5— r;w -tfnUv 5 
10 >-2— f;i/) -x^/>3gb<fr3 

1- (1- (6- (6 -x^>z;u*x;v-tfu^>- 3 - 

2- b°^v>-2-^;w-3H-^>x<5^y-;w-5-'f;v) -4-y)V 
or u - tf □ u 5? > - 2 — r ;w) - x^ y >t % 5 it&mx fctt* 

15 2 0. 2Sltt&ft<2>fefe ^KW/X^^&jie.-tirSfe^tfflV^nSR 
(1) - (3) ^f>)5:5EiTO 

( 1 ) 1 75s 1 9 wr*n^ 1 ^ciB«©'fb'&«j, 

(2) MT<D (a) - (h) fr$te%m&Qmn-ZtlZ>lXte2U-t<D<t&® 
. (a) ffioWn+^— i?«SHtfta 

20 (b) HX-^TXF 

(c) PPAR T^TxXh 

(d) -f >7.U> 

(e) yrb^W 

(f) a-^;i/3;>^-if E^PJ 
25 (g) OTJJX Rtf 

(h) D P P - I V (VI-J^WW?*??— tf I V) 
(3) H^fl9fc«**n*a#. 

2 1 . wjfcgi 1 75M 1 9 ©vif 1 mz&m<D{£€tox\i*<Dn&Mzft& . 
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